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ham communications ahead of fime! . For example, a VHF/UHF exchange function allows
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For FREE Windows™ soft- *
ware, the doning cable is
induded with radio.

For (5-D0S cloning soffware,
an optional OPC-474 doning
cable is required

Visit your authorized ICOM dealer, or call for a FREE Brochure: (425) 450-6088 Questions? Contact your ICOM
dealer, or contact ICOM Technical Support in the HamNet forum on CompuServe® @75540,525 (Internet:
75540.525@compuserve.com). “Receive your FREE Windows™ saftware and dloning cable for ICOM amofeur handhelds when you purchose o new
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2980-116th Ave, N.E,, Bellevus, WA 98004, The ICOM logo is o registered trademark of ICOM, Ine. All stuted specifications subject fo change withoutnatice or obligafion.
All ICOM radios significantly exceed FCC regulafians limifing spurious emissions. CompuServe is o registered trademark of CompuServe, Incorporated. Windows™

s 0 reqistered trun?emnrk of the Microsoft Corporation. 3HH198Y



MIRAGE... 100 Waits...$199

Boost your 2 Meter handheld or multimode (like ICOM 706) to a super powerful 100
watts . . . All modes: FM, SSB, CW . . . 15 dB GaAsFET receive preamp . .. Reverse
polarity protection . . . Silent cooling fan . . . Free HT-to-amp coax and mobile bracket

In Stock at ham dealers
everywhere!

Call your dealer for your best price
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MIRAGE
B-310-0
i 140 WmHE

- o

3-Meter Fower Ampl{fier
with QRASFET Pro-amp

B-310-G Suggested Retail
Power Curvye -- typical B-310-G output power

operates all modes: FM, SSB and CW. It's

Watts Out| 25 | 50 | 75| 95 | 100 |100+|100+

perfect for all handhelds up to 8 watts and

WattsIn | s | 2 1 2 4 6 8

multi-mode SSB/CW/FM 2 Meter rigs.

For an incredibly low $199, you can
boost your 2 Meter handheld to a super
powerful 100 watt mobile or base!

Turn "You're breaking up . . . Can't
copy" into "Solid Copy . . . Go ahead."

Talk further . . . Reach distant repeaters
... Log onto faraway packet bulletin boards.

This rugged Mirage B-310-G amplifier

Dual Band 144/

$ l 5 995 BD-35 Suggested Retail

Power Curve -- typical BD-35 output power
Watts Out| 36 49 | 45 | 454 | 454+ 45+ | 454

{2Meiers)
Watts Out| 6| 26 | 32 | 35+ | 354 35+ 35+
7 [0 [ TR e i

(440 MHz)
Watts In

Add this Mirage dual band amp and boost
your handheld to 45 watts on 2 Meters or 35
watts on 440 MHz!

Works with all FM handhelds up to 7 watts.
Power Curve chart shows typical output power.

Full Duplex Operation

Mirage's exclusive FullDuplexAmp™ lets

you talk on one band and listen on the other band

It's great for the ICOM IC-706 -- you'll

get 100 blockbuster watts on 2 Meters!
Low noise GaAsFET pre-amp

A built-in low noise GaAsFET receive
pre-amp gives you 15 dB gain -- lets you
dig out weak signals.

Fully Protected

SWR Protection prevents damage from

antennas whipping in the wind. Reverse

Polarity Protection can save your amp if
you connect power backwards.
Compact but Powerful
Mirage's integrated HeatsinkCabinet™
and whisper quiet fan gets heat out fast!
The results? An ultra-compact
43/ax13/4x7*/s inch 2'/2 pound amplifier that

G®
W"delivers a super powerful 100 watts.
)

Free Accessories

Free 3 foot handheld to B-310-G coax
cable -- just plug and play! Free mobile bracket!
Free rubber mounting feet for home use!

Plus more.. . .

Automatic RF sense Transmit/Receive
switch. Remote keying jack. LEDs monitor
"On Air", high SWR, pre-amp, power.
Push buttons select SSB/FM, pre-amp,
power. Draws 15 amps at 12-15 VDC.

Full one year MIRAGE warranty

With Mirage's legendary ruggedness,
you may never need our superb warranty.

at the same time -- just like a telephone p
conversation! (Requires compatible HT)
Mirage is the Best! Here's why. ..

*Automatic frequency band selection --you'll
never forget to switch bands

oSingle input connector and single output
connector for both bands -- easy to use with dual
band radios and antennas

e[irst-class strip-line techniques -- superb
RF performance and reliability

oCustom wrap-around heatsink -- runs cool

*Reverse Polarity Protection -- saves your
amp if you connect power backward

eAutomatic RF sense Transmit/Receive
switch -- makes operation easy

eLow input SWR -- keeps your handheld safe
from overheating

*"On Air'' LEDs -- for each band

eFree mobile mounting bracket

eFree 3 foot handheld-to-BD-35 coax cable

eSmall size: just 5x1%ax5 inches

oFull one year MIRAGE warranty

o[ .egendary MIRAGE ruggedness

Call your dealer today for your best price!

-
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35 Wails

B-34-G

*8Qos

Suggested Retail

2 Meter HTs

Power Curve -- typical B-34-G output power
(Watts Out| 18 | 30 |33 |35+ |35+ |35+ | 35+|35+
I|*21 3] 4 5| 6 71 8

*35 Watts Output on 2 Meters
eAll modes: FM, SSB, CW

Watts In

*]18 dB GaAsFET preamp

*Reverse polarity protection 4”
eIncludes mobile bracket Q‘, %
*Auto RF sense T/R switch %@c@

*Custom heatsink, runs cool O_I
eWorks with handhelds up to 8 walts

°One year MIRAGE warranty

35 watts, FM only . . .
B-34, $69.95. 35 watts out
for 2 watts in. Like B-34-G,
FM only, less preamp, mobile
bracket. 3/&x1%/ax4"s inches.

9
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160 Watis

B.s016-c_ OM 2 ME"EI‘S!
$299

Suggested Retail

Ge

R oot
g5

[Power Curve - ty
Watts Out| 130 | 135
Watts In | 20 | 25

pical B-5016-G output power|
140 | 145 | 150 | 155 | 160 |165
30| 35| 40 | 45 | 50 | 55

The MIRAGE B-5016-G gives you 160
watts of brute power for 50 watts input on
all modes -- FM, SSB or CW!

Ideal for 20 to 60 watt 2 Meter mobile or base.
Power Curve chart shows typical output power.

Hear weak signals -- low noise GaAsFET
preamp gives you excellent 0.6 dB noise figure.
Select 15 or 20 dB gain.

B-5016-G has legendary ruggedness. We know
of one that has been in constant use since 1979!

Heavy-duty heatsink spans entire length of
cabinet -- prevents overheating. Power transistors
protected by MIRAGE's Therm-0-Guard™.

Fully protected from high SWR and excessive
input power. Has warning LED.

Has smooth adjustable Transmit/Receive
switching with remote external keying.

RC-1, $45, Remote Control. On/Off, pre-
amp On/Off, selects SSB/FM. With 18-ft cable.

Draws 17-22 amps at 13.8 VDC. 12x3x5'/z2in.

More 160 Watt, 2 Meter Amplifiers . . .
B-2516-G, $299. For 10 to 35 watt mobile or
base stations. 160 watts out for 25 watts in.
B-1016-G, $379. MIRAGE's most popular
dual purpose HT or mobile/base amplifier. 160
watts out/10 W in. For 0.2-15 watt transceivers.
B-215-G, $379. MIRAGE's most popular
handheld amp. 150 watts out/2 watts in; 160 watts
out/3%2 W in. For 0.25 to 5 watt handhelds.

Prices and specifications subject to change. © /996 Mirage Communications

Call your dealer for your best price!
Nearest Dealer/Free Catalog: 800-647-1800

hitp://www.mirageamp.com
Technical: 601-323-8287 Fax: 601-323-6551

300 Industrial Park Road
Starkville, MS 39759, USA

MIRAGE ... the world's most rugged VHF/UHF amplifiers

CIRCLE 143 ON READER SERVICE CARD
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Value Leaders
Give You

More
o | ©SS!

| =DJ-191T 2m HT

Up to 5 watts output, 41 memories,
huge display. DJ-190 (no keypad)
also available.

=DJ-G5T 2m/440 HT

Up to 5 watts output, Channel Scope™,
100 memories/band, CTCSS encode and
decode, rf attenuator, 13.8 vdc input
port, V/U, V/V, U/U, U/,
programmable 2nd PTT, AM air band
receive, full duplex and cross
band repeat capabilities

§85 1= DJ-C1T 2m HT, DJ-CAT 440 HT

“Credit card” size, 300 mw output, 21 memories,
lithium-ion battery soft case, quick charger,
earphone all included! DJ-C1T also includes
AM air band receive.

=DJ-S11T 2m HT, DJ-SA1T 440 HT

“Pager Size”, 340 mw output, 21 memories, uses AA,
NiCd or external power, Easy to operate and
program, great tx and rx audio, fits in pocket or
purse! Check the low price!

=DR-150T, DR-150TQ 2m Mobile/Base

50 watts output, 100 memories, Air Band and
UHF (440 ~ 450 Mhz) RX, Channel Scope™
display, 2 VFOs, auto dial memories,
9600 packet port, H/M/L
output, DR-150TQ includes
CTCSS decode.

'DB 14I]'|' IJR 14070 2m MohllelBase

50/5 watts output, 51 memories,

DR-140TQ includes CTCSS decode.

=DR-610T, DR-610TQ 2m/440 Mobhile/Base

detachable face, V/U, V/V, U/U, U/V, RF attenuator, two VFOs,
H/M/L output, AM air
band receive, internal
duplexer, 9600 packet
port, DR-610TQ includes
CTCSS decode.

alphanumeric display, AM air band receive.

50 watts VHF, 35 watts UHF, Channel Scope™ display, 120 memories,

Phone: (310) 618-8616 ° Fax: (310) 618-8758 e Internet: http: //www.alinco.com

= DR-605T, DR-605TQ 3@ e
2m/440 Mobile/Base @ >

50 watts VHF, 35 watts UHF,
51 memories each band, “set and forget” squelch, UHF TX range of
430 ~ 449.995 MHz allows for satellite work, internal duplexer,
9600 packet port. DR-605TQ includes CTCSS decode.

The value leader in dual band mobiles!

= DR-MOGTH 6m FM Mobile/Base

B, 50~54 MHz, 100 memories, 20 watts output.
_' = Work repeaters or simplex, includes CTCSS
@) encode (decode optional), DTMF mic.

=DX-70T, DX-70TH HF +6m
Mobhile/Base/Portable

160m ~ 6m Amateur Band TX
B in all modes, general coverage
| RX 150 KHz ~ 30 MHz and
§ 50 ~ 54 MHz, 2 VFOs,
100 memories, removable face
for remote mounting, speech
compressor, SSB, CW and AM narrow filters, full, semi or
automatic break-in, multi-function control, RIT, TXIT, easy
split operation, RF gain, CTCSS for 10 and 6m repeaters.
Both models feature 100w output on HF, DX-70TH has
100w output on 6m, DX-70T has 10w output on 6m.

=DX-77T HF Desktop Transceiver

160 ~ 10m Amateur Band TX in all modes, general coverage
RX 500 KHz ~ 30 MHz, 2 VFOs,
internal keyer (6 ~ 50 wpm),
100 memories, 13.8 VDC input,
optional computer control
capability, CTCSS encoder
(front panel programmable),
RIT, easy split operation,
speech compressor,
selectable AGC, large front
panel speaker. The value leader in HF desktop radios!

= DM-340MVT DC Power Supply

30 amps nominal, 35 amps peak, 0~15 VDC
variable output, meters included at no extra cost,
convenient front panel connections, output
connections include binding posts, spring clips
and cigar lighter, circuit protection, perfect for
base station operation or bench testing.

Simple = Clean = Dependable

ALINGO.

AMATEUR RADIO’S VALUE LEADER™

U.S.A. Alinco Branch: 438 Amapola Ave. ® Suite 130 * Torrance, CA 90501

Specifications subject to change without notice or obligation. Performance specifications
only apply to the Amateur bands. Permits required for MARS/CAP use.
Products intended for use only by properly licensed Amateur Radio operators.

Ask your dealer about Alinco’'s

CIRCLE 124 ON READER

ear extended warranty program
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ine of Sight

An Editorial

When the Infrastructure Crumbles...

Being prepared for emergencies is the heart of ham radio. When “the
real thing” happens where YOU live, will YOU be prepared?

For this month’s editorial, we pass
the microphone again...this time to CQ
VHE public service columnist Bob
Josuweit, WA3PZO,

short sleeves, looking at all the anten-

na work that I should have done over
the summer.

Your first thought might be that I live
in California or in Florida. The truth is, I
live in Philadelphia. Yes, 70 degrees in
January with no end in sight to the warm
weather. Yet less than 500 miles to the
north, sections of New York and New
England are coping with the Storm of "98.

Here, a major ice storm has devastated
portions of Maine, New York, Vermont,
and New Hampshire. President Clinton
has declared much of the region a Federal
Disaster area. North of the border, in what
has been called the biggest disaster in the
history of Canada, large portions of
Quebec and Ontario are under up to two
inches of ice.

Charlie Bliss, KA2UII, reports that, on
New York State Route 11, “you can drive
for miles at a time and not see any elec-
tric poles standing. All of them were either
broken off half way up or completely
down.” According to the ham radio news
program, “This Week in Amateur Radio”
(TWIAR), “full repair to the infrastruc-
ture of electric and telephone utilities,
including cellular service and the
Internet, is expected to take months.”

The Well Runs Dry

As public service columnist for CQ
VHF,1 have come torely on reports being
sent to me via the Internet, receiving news
from various lists, and being in contact
with you, the reader, and other hams who
serve “In the Public Interest.” When word

| t’s January 7th. I'm walking around in

4 o CQ VHF » April 1998

of the storm arrived, I started hunting for
the latest word from the disaster area. The
well was dry. My regular contacts were
not there. As I tried to check into various
club Web pages, the all-too-familiar error
message came: “Connection Timed Out.”
It was then that I realized just how exten-
sive the problem was. Telephone lines,
electrical service, and the Internet were
gone! Basic services that we have come
to rely on for instantaneous information
had failed. It was time for amateur radio
to shine!

Amateur radio did shine, with local
operators supporting local, county, and
state government, the Red Cross,
Salvation Army, the Weather Service,
and other agencies. Hams traveled from
other areas of New York and New
England to assist their fellow hams and
fellow human beings. Others traveled
with Civil Air Patrol (CAP) units and
Disaster Medical Assistance Teams
(DMAT) from Ohio and Kentucky as
well as other states. The magnitude of this
disaster, and the complete collapse of the
physical and electronic infrastructure,
should make you look around your own
town and wonder, “What if...?”

Getting Across Town

Living near the Delaware River, I think
nothing of crossing the bridge to go shop-
ping in New Jersey. But what do you do
when the bridge is out? We have covered
stories of midwest flooding where two
operators were basically within sight of
one another, but had to travel 300 miles
to cross the closest standing bridge.

In parts of California, hams have earth-
quakes on their minds. In just a few sec-
onds, bridges can topple, roads can buck-
le, and highways can become virtually
impassable. How do the hams provide
communications when the infrastructure

fails? One answer is bike mobile! That’s
right! Hams in California and other
places are combining cycling with ham
radio. After all, bikes can get places that
cars can 't (this issue features several arti-
cles on operating bicycle mobile). In
other parts of the country, hams are com-
bining flying and boating with their
favorite hobby.

It Can’t Happen Here!

“But we’ve never had a disaster like
that,” some of you are saying. “It can’t
happen here!”

Can’t it? Last year, the Federal Emer-
gency Management Agency (FEMA) re-
sponded to 43 major disasters declared by
President Clinton, involving 27 states and
three western Pacific island territories.

According to FEMA’s year-end fig-
ures, nearly a third of the year’s declared
disasters resulted from only three high-
impact incidents. These included severe
winter storms that lashed five states in the
western part of the nation in January;
flooding in the Ohio River Valley that
devastated parts of Illinois, Indiana,
Kentucky, Ohio, Tennessee, and West
Virginia in March; and the Red River
Valley floods that swamped the Upper
Midwest in early April.

From a cost standpoint, FEMA Director
James Lee Witt noted that these three
events accounted for $1.04 billion of the
more than $1.38 billion in FEMA funds
that have been committed to date in
responding to the year’s declared disas-
ters. Of the agency’s overall funding out-
lay, $450.7 million was spent in recovery
aid for disaster-stricken individuals and
families, and $708.7 million in assistance
to states and communities for clean-up
operations, restoration of damaged public
facilities, and hazard mitigation projects.

(Continued on page 57)

By Bob Josuweit, WA3PZO (bjosuweit@aol.com)

Ham Radio Above 50 MHz



Look on the brighter side |
of handhelds |

Kenwood’s new TH-G71A dual-bander (144MHz/440MHz),

with its distinctive illuminated keypad and 6 watts of power,

has what it takes to

TH-G71A 144/440/MHz FM DUAL BANDER

_shine In any situation.

AL TN

If you're looking for a compact dual-bander with all the
right features, yet without the price tag that usually goes with
high performance, there's no beiter choice than the TH-G71A.

Just hold it in your hand and it's immediately clear haw well
our new handheld transceiver is engineered. The ergonomic
design, illuminated keys and backlit display all combine to
make operation a breeze. As does the menu mode, which allows
you to customize the TH-G71A by adjusting all major seftings to
your choice. Besides being easy to use, it also boasts exiraordinary
power — up to 6 walts (VHF) or 5.5 watts (UHF) of RF output
(selectable) with its high-performance antenna. The speaker
provides powerful, refreshingly clear audio.

0Of course, power is only part of the picture. Features count.

And you can count on the TH-G71A to offer what you'd only
expect to find in far more expensive HTs, There are 200
memory channels — allowing you fo store transmit and
receive frequencies independently. Memory dala can even be
edited and stored on your PC. Multiple scan functions are
available, including programmable band scan, memaory scan
with memory channel lock-out, MHz scan and call scan. For
each band there are TO (time-operated), CO (carrier-operated)
and seek scan resume modes. With the Memory Name

function you can choose to identify each channel with up to
6 alphanumeric characters. DTMF memory and CTCSS
tone encode/decode are provided.

The TH-G71A also scores well for stamina and reliability,
boasting long battery life — thanks to a variety of power-saving
features — and MIL-STD 810E compliance for rain & shock
resistance. So there's no need to go easy on this dual-bander
It's built better and brighter in every way.

° 6W (VHF), 5.5W (UHF) at 13.8V DC

® PC programmable

® 200 memory ch. with alphanumeric display
® MIL-STD B10E (rain & shock)

® CTCSS tone scan

® Wide-range coverage (incl. aircraft receive)”
® DTMF memory (10 ch. up to 16 digits)

® Multiple scan modes

® Key illumination

® High-performance antenna

* HI/LOW/EL power output selectable

© TM-V7A remote control (DTMF remote)

* Specifications are guaranteed for Amateur Bands only

1SO 9001
JQA-1205

KENWOOD

Amateur Radio Products Group
97ARD-1670

KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADIO PRODUCTS GROUP

P.O. Box 22745, 2201 E. Dominguez St., Long Beach, CA 90801-5745, U.S.A.

Customer Support/Brochures (310) 639-5300
KENWOOD ELECTRONICS CANADA INC.
6070 Kestrel Road, Mi iga, Ontario, Canada L5T 158

Kenwood News & Products
http://www.kenwood.net
Kenwood Bulletins
ftp://ftp.kenwood.net



ANAHEIM,

(Near Disneyland)

933 N, Euclid St., 92801
(714) 533-7373

(800) 854-6046

Janet, WOMF, Mar.

BURBANK, CA

2492 W. Victory BL., 91506
(818) 842-1786

(800) 854-6046

Marv, K6VIV, Mgr.

Victory Blvd. at Buena Vista
1 mi. west I-5

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(800) 854-6046

ark, KEGOFF, Mar.

|-880 at 23rd Ave. ramp

SAN DIEGO, CA

5375 Keamy Villa Rd., 92123
(619) 560-4900

(800) 854-6046

Torn, KMBK, Mar.

Huy, 163 & Claremont Mesa

SUNNYVALE, CA
510 Lawrence Exp. #102
94086

(408) 736-9496

(800) B54-6046

Ken, K1ZKM, Mgr.
KDM@HAMRADIO.COM
So. from Hwy. 101

NEW CASTLE, DE
(Ilear Philacelphia)

1509 N. Dupont Hwwy., 19720
(302) 322-7092

(800) 644-4476

Chris, K1SI, Mar.

RT.13 1/4 mi., So. I-295

PORTLAND, OR

11705 S.W. Pacific Hwy.
97223

(503) 598-0555

(800} 854-6046

Ray, KI7TN, Mar.
Tigard-99W exit

from Hwy. 5 & 217

DENVER, CO

8400 E. [liff Ave. #9, 80231
(303) 745-7373

(800) 444-9476

Joe, KDAGA, Mgr.

| PHOENIX, AZ

1939 W. Dunlap Ave., 85021
(602) 242-3515

(800) 444-9476

Gary, N7GJ, Mar.

1 mi. east of I-17

ATLANTA, GA

6071 Buford Hwy., 30340
{770) 263-0700

(800) 444-7927

Phil, N4DRO, Mar.
Doraville, 1 mi. no. of 1-285

| WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr,
22191

(703) 643-1063

(800) 444-4799

Mike, KASTMO, Mgr.

Exit 161, 1-95, So. to US 1

SALEM, NH

(Near Boston)

224 . Broadway, 03079
(603) 898-3750

(800) 444-0047

Chuck, KM4NZ, Mar.
CLW@HAMRADID.COM
Exit 1, 1-93;

28 mi. No. of Boston

Call For
Soring
specials!

Gall For
Possible Extensions Time

FT-11R/41R

2M 440mHz

= 150 Mem. Channels

= 1.5W standard

* 5W option

§ * Alpha-numeric display

* Compact & back lit keypad
3 Call For Low Price!

« 100W = 12V DC = DDS
= Gen, Cov. Rx, 100 mem.
= Optional Ext. Auto = Tuners Available

Call Now For Our Low Pricing!

VX-1R

ZM/AA0 Sub-Minl HT

* 290 Memory Channels
= 5W output
= Receives 76-999mHz

plus AM BCB

(Cell Band Blocked)
» Lithium lon Battery
Call Now For

Your Low Price!

FT-1000MP ur transceiver

+ Enhanced Digital Signal Processing
= Dual RX

+ Gollins SSB filter built-in

+100W, Power supply built-in

Call Now For Low Pricing!

F1-50RD

2M/440mHz Compact HT
* DVR, Decode, Paging Built-in
= Alpha numeric display

« Wide Band receive

* Battery Saver

*112 Memories

= Mil-Spec

* HiSpeed scanning

Call For
Your Low
Pricing!

FREE %
~ YSK-900 and |
XF-110C ’
FT-S00CAT ow filter

+ Compact HF Trans., 100W, Collins Filter

« Optional built-in auto tuner

+ Remotable front panel, optional kit req.

+ QSK, 100 Mem. Gen Cov. Rx,
OMNI-Glow display

Call Now For Low Price!

WORLDWIDE DISTRIBUTION

F1-847

Ultimate Base Station, HF, VHF, UHF

100w HF/6M, 50w 2M/430 mHz
+DSP = Full Duplex Cross-band
+1200/9600 Baud Packet Ready

Call for Low Intro. Price!

FT-3000M

= 2M 70W Mobile = Wide Band RX
= AM Aircraft RX = Dual Watch
= 9600 Baud Compatible = Alpha Numeric Display

Call For Low Pricing!

FT-920 Hre6m Transceiver

+ 100w 160-6M, 12VDC
= Built-in DVR, CW Memaory Keyer

« Computer controllable, CAT System @

= DSP, Auto-MNotch =99 Memaries
Gall For Intro. Low Pricing!

FT-8100R 2waa0 mobite

« Ultra Compact = 50w/35w 2m/440

+ 110 memories » Wide Band RX

* Backlit mic = Remotable front panel wiopt. YSK-8100




Gore Uses Ham Radio
in Maine

Vice President Al Gore, visiting Maine
in the aftermath of the northeastice storm,
talked on ham radio from the RACES
(Radio Amateur Civil Emergency Ser-
vice) station in the Maine statehouse in
Augusta. According to the ARRL, Gore
spoke to Clarence Rider, AAIPN, in
Exeter, Maine, via the 145.850-MHz
repeater in Dixmont. The Vice President
asked Rider how the storm had affected
the residents of his part of the state.
Exeter is in a very rural area about 60
miles north of Augusta.

“Please Send Us All

Your Hams”

*Ham radio was the lifeline to the out-
side world for communication” when a
January ice storm—one of the worst on
record—devastated Northern New
England, Northern New York State, and
parts of Canada, according to Viv
Douglas, WA2PUU. Douglas is the
ARRL Public Information Coordinator
for Western New York. She told the
ARRL that ham radio stations were focal
points in the evacuation centers she vis-
ited. “When updated condition reports
were being given over the ham radio, peo-
ple would run to cluster around.” she said.

Much of the ham communications was
on VHF, utilizing FM simplex and those
repeaters that somehow managed to with-
stand the forces that knocked out power
and telephone service to vast areas.
“Everything was knocked out,” Jim
Edmonds, WA1KPG, of Syracuse, New
York, told the ARRL. “I've never seen a
situation where everything was so depen-
dent on ham radio...the first request by the
Red Cross and the New York State
Emergency Management Office was,
‘please send us all your hams’...The guy
on the street corner with the handheld
saved the day.”

Hams were still helping out a month
after the storm, according to ARRL
Eastern New York Section Manager Rob
Leiden, KR2L., who noted that amateurs
from around the state “played a key role
in...several weeks of round-the-clock
activity.” By the end of January, howev-

er, the FCC lifted a “voluntary commu-
nications emergency” that had reserved
certain 2-meter frequencies for emer-
gency traffic, and ham radio had resumed
a backup and support role after several
weeks of being a primary communica-
tions resource.

Details of the amateur response to the
northeast ice storm are reported in
greater depth elsewhere in this issue
(“Line of Sight” and “In the Public
Interest™) and will be the main topic of
WA3PZO'’s “In the Public Interest™ col-
umn next month, when all the informa-
tion is finally collected.

Hams Get Word Out in

Virginia Snowstorm

Emergency management officials in
southwestern Virginia turned to ham
radio when a surprise snowstorm in late
January dumped two feet of snow on the
region. Scott County Emergency Coordi-
nator (EC) Jim Flanary, K4LMP, told the
ARRL Letter that ham radio was the only
link between the local Department of
Emergency Services and area radio and
TV stations. Flanary relayed information
and instructions from the DES via an area
repeater to hams who still had phone ser-
vice, and they in turn passed along the
information to the local media on what
residents should do and whom they
should call if they needed help.

ARRL to FCC: Make Band

Plans Less Voluntary

The ARRL Board of Directors, at its
January meeting, instructed League staff
“without delay, to seek a declartory rul-
ing” from the FCC, putting teeth in now-
voluntary band plans. The League’s peti-
tion will ask the FCCtorule that operation
which conflicts with the band plans and
causes interference “or other adverse
effect relative to other users operating in
accordance™ with the band plans, is not
*good amateur practice,” and would thus
be a violation of FCC rules.

The move came in response to grow-
ing numbers of complaints from weak-
signal operators and others that FM oper-
ation was becoming commonplace in the
areas of the VHF bands set aside by the

Ham Radio Above 50 MHz

band plans for non-FM operation, and
that many FM operators refused to
change frequencies “because it’s not
against the rules.”

ARRL Creates

Enforcement Task Force

In yet another effort to get the FCC to
resume consistently enforcing the ama-
teur rules, the ARRL Board of Directors
created an Enforcement Task Force at its
January meeting. Headed by Second Vice
President (and avid VHFer) Joel
Harrison, W5ZN, the panel was directed
to “explore any and all means and meth-
ods to obtain increased enforcement of
the Amateur Rules by the Federal Com-
munications Commission” and to make
recommendations to the board for action.

League Sup
APRS QSY

The ARRL has added its support to a
proposal to move APRS (Automatic
Position Reporting System) operations
from 145.790 MHz to 144.390 MHz. The
goal of the proposed move is to reduce
interference to amateur operation from
SAREX shuttle missions and the Mir
space station on 145.800 MHz, and to put
U.S. and Canadian APRS networks on
the same frequency. APRS is already
using 144.390 in Canada. In addition to
voicing support for the move, which has
generated pockets of opposition around
the country, the League donated $500 to
a fund set up to help defray costs of
changing frequencies.

K@OV Appointed ARRL

Foxhunt Coordinator

Recognizing the growing interest
among U.S. hams in Amateur Radio
Direction Finding (ARDF)—more com-
monly known as “foxhunting,” “bunny-
hunting,” or “T-hunting”™—the ARRL
Board of Directors authorized the
appointment of a national ARRL ARDF
Coordinator at its January meeting, and
foxhunting expert Joe Moell, KOOV,
was named to the post. Moell’s role will
include promoting ARDF in the U.S. and
working with the International Amateur

por'ts
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Radio Union (IARU) to establish a
framework in Region 2 (North and South
America) for international-style foxhunt-
ing competitions similar to what is
already established in Regions 1 and 3.

Editor’s Note: Even before the League
established the position of ARDF Coordi-
nator, Moell began working closely with
CQ VHF on sponsoring a National
Foxhunting Weekend, which will be
held this year on April 25 and 26. See
Joe’s article on page 12 of this issue for
further details.

Phase 3D May Fly in May

European Space Agency (ESA) offi-
cials didn’t say yes, but also didn’t say
no, to an AMSAT request for launching
the international Phase 3D (P3D) ama-
teur satellite on the Ariane 503 test flight
scheduled (at press time in mid-
February) for launch next month. The
AMSAT News Service (ANS) reported
that P3D Project Leader and AMSAT-
DL (Germany) President Dr. Karl
Meinzer, DJ4ZC, met with ESA officials
in January to discuss the possibility.

According to ANS, the ESA officials
made no commitments, but said they’d be
willing to consider the possibility of a
launch on Ariane 503. P3D was original-
ly scheduled to fly on the second Ariane
5 test flight, but was bumped when ESA-
mandated structural changes, ordered in
the wake of the loss of Ariane 501,
couldn’t be completed in time for the 502
launch timetable.

AMSAT-NA Executive Vice Presi-
dent Keith Baker, KB1SF, compared the
request to going to the airport and getting
on “standby” for a fully-booked flight:
sometimes, the plane leaves without you,
but other times a passenger with reserva-
tions doesn’t show up. “The strategy
often pays off,” he told ANS.

AMSAT Lab May

Go Commercial

AMSAT is considering taking on com-
mercial clients in order to keep its
Orlando, Florida, laboratory operating
after Phase 3D (P3D) is launched. Speak-
ing on the 200th Houston AMSAT Netin
early January, AMSAT-NA President
Bill Tynan, W3XO, said keeping the
Orlando lab open will give AMSAT the
greatest number of possible options for a
follow-on project to P3D, but that the
amateur community cannot be expected
to support the expense after P3D is

launched. He said there have been pre-
liminary discussions with sponsors of a
University of Toronto satellite project
(which is still awaiting funding from the
Canadian government), in which
AMSAT participation would result in “a
significant financial donation.” Tynan’s
remarks were reported by the AMSAT
News Service.

Three Hams Aboard Mir

The Russian Mir space station is now
home to three amateurs. The ARRL
Letter reports they are Cosmonauts
Talgat Musabayev, RO3FT, and Nikolai
Budarin, RV3FB; and Australian-born
U.S. Astronaut Andy Thomas, KD5CHF,
who was also given the Australian call-
sign VKSMIR for the duration of his stay
aboard the space station. Thomas is
scheduled to return to Earth in June. He
was originally to be the last U.S. astro-
naut to work on Mir, but a slipping con-
struction schedule for the International
Space Station (ISS) has left open the pos-
sibility that another astronaut will fol-
low, as both U.S. and Russian officials
announced that the 12-year-old Mir
would remain “open” until the ISS was
ready to begin operations.

VHF Activity
from Antarctica

We’ve received two reports of recent
VHF/UHF activity from Antarctica...

Peter Sprengel, PYS5CC, in Brazil,
reported working Hector, LUIZC, on
Decepcion Island in Antarctica on
January 14 on 6-meter CW, after first
making contact on 20 meters. “What a
pleasure,” said Peter in an Internet post-
ing, “to work a new country, a new field
and a new continent.” A field is the large
grid square rectangle comprising all grids
with the same two letters.

In addition, the AMSAT News Service
reports that Ronald Ross, KE6JAB, took
a portable digital satellite station with
him on a recent trip to the icy continent.
He sent over 70 messages, including 16
JPEG images, via the UO-22 and KO-25
satellites. The messages and images were
then posted on his Web site at <http:
[fwww.thistle.org>. Ron told ANS that
his station generated a lot of interest
among non-hams at the base camp, espe-
cially since his amateur satellite links
appeared to be more reliable than the
commercial satellite links used for offi-
cial communications.

8 o CQ VHF + April 1998

Ham Radio Above 50 MHz



CQ VHF welcomes comments and
suggestions from readers. We'll print a
representative sampling each month,
and we reserve the right to edit letters
for length or style. All letters must be
signed and show a return mailing ad-
dress or valid e-mail address. Writers'
names will be withheld from publication
upon request. Address letters to: Letters,
CQ VHF, 76 N. Broadway. Hicksville,
NY 11801; or via e-mail to <CQVHF
@aol.com>; <cqcomm@delphi.com>
or <72127.745@compuserve.con>.
Please specify that it is a letter for CQ
VHFE magazine.

APRS Move Disputed

Dear CQ VHF:

The *“Digital Data Link™ column in
February issue was filled with errors, dis-
tortions, and fabricated statements. The
apology that was offered by Don Rotolo,
on the APRS mailing list about publica-
tion deadlines, does not affect the errors
such as 145.790 being an uncoordinated
frequency. With a headline of “APRS on
the Move” and two explicit statements
that it will occur on April 1, it will be read
as already being approved. I expect an
equal length article based on research in
the TAPR archives and conversations
with APRS users to be published to cor-
rect the damage this column will do. If
you want your magazine to be respected,
articles such as this must be peerreviewed
before publication.

This is the message sent to the column
author:

1. APRS is not moving to 144.39 in the
Boston area on April 1.

2. Talk to W3IWI about why 145.790
was chosen many years ago.

3. The frequency is coordinated by a
number of states that do frequency coor-
dination for digital modes.

4. A shift to 145.770 was considered a
while ago. That was quashed by the
SEDAN network.

5. The North East Weak Signal Group
has position statement opposing the
move.

6. Check the archives at TAPR for ver-
ification of statements 2, 3, and 4.

7. APRS is not changing frequency on
April 1.

A very quick read spotted many errors
in the article. Where did you do fact
checking?

Bruce Pigott, KC1US
Bedford, Massachusetts

Bruce—The presentations made at
both the ARRLITAPR Digital Commun-
ications Conference (which Don attend-
ed) and the AMSAT-NA Space Sym-
posium (which I attended) certainly
implied that all of the major parties
involved in both APRS and amateur satel-
lites were in agreement about the move.
Don’s column had to be in to me by mid-
November, and it wasn’t until after that—
in fact, until after Don’s March column
was “in the hopper”—that it became
obvious that there were pockets of oppo-
sition to the proposed change.

The facts of the matter are that TAPR,
AMSAT, the APRS software writers and,
as of January, the ARRL, are all behind
the proposed move. The NEWS Group has
not taken a position opposing the move, as
you state above. The NEWS Group's pro-
posed 2-meter bandplan was adopted last
summer before the QSY plan was general
knowledge. According to NEWS Group
officials, the only position that the group
has taken is recognizing the long-stand-
ing AM calling frequency at 114400 MHz,
and European transatlantic beacons at
144.40—-144.41. Where did you do your
fact-checking?

Microwave Articles Miss the Mark

Dear CQ VHF:

Your February *98 issue was enjoyed
in this shack, but sadly, missed the mark
in regard to microwave hamming. Y ’see,
right off the bat, your columnist informs
us that little can be done in the microwave
range unless we “roll our own.” Dear edi-
tor(s), you’ve got to face the fact that most
of us are not tinkerers and builders. We’re
operators. Yeah, [ know, [ know, some of
the amateur fraternity haughtily snort that
unless one’s got solder flux in one’s
veins, one’s not a “real ham.” Well, per-
haps these effete snobs’d like to ask the

Your Spot to Speak Out

residents of Watertown, New York,
whether we “appliance operators” have
something worthwhile to contribute. Or
ask any of the other four million or so
Americans and Canadians whose lives
were shattered by the devastating ice
storm on the eighth of (January). I sus-
pect you’d find quite a bit of gratitude
amongst these folks towards us “appli-
ance operators.”

Neighbors, I have an Advanced ticket,
and I couldn’t turn a schematic into a
working rig were my life to depend on it.
[ was educated as a nurse, not an electri-
cal engineer. I haven’t the income to
allow returning to school for that missing
engineering degree. I would certainly like
to get on a frequency above 440, but with-
out fully-assembled rigs ready to operate
out of the box, and at a price I can afford,
itain’t gonna happen. So—y’all enjoy yer
microwave toys—and perhaps, once in
awhile, y’can stoop to communicate with
us “lower echelon” folks. 73,

Bill Mayers, KG2DI
Lakeport, New York

Bill—Our microwave articles are in no
way intended to suggest that anyone who
can’t “roll their own” is not a “real
ham.” Our goal is to encourage activity
on these bands, which will perhaps result
in getting some of the commercial manu-
facturers to begin building equipment for
these frequencies. Until then, the best we
candois share what's out there with those
who are inclined to build and tinker, in
hopes that, perhaps, they’ll build more
than one of whatever they build—after
all, they need someone else to talk to!

Maybe a club would be interested in
making a project of getting onto one par-
ticular microwave band, with the more
technically inclined members willing
either to build the gear for everyone or
help teach the rest of the members (who
are interested) how to do it themselves. It
is an unfortunate fact of life that com-
mercial manufacturers in ham radio
won’t invest in designing and building
equipment for which there isn’t already
an established market. We hope that we
can get enoughpeople interested in work-
ing on these bands to generate the nec-
essary demand for these products.
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Rocky Mountain
Stainless Steel J-Pole

Rocky Mountain Antennas has intro-
duced what it says is the world’s first
stainless steel J-pole dual-band antenna.
The R.M.A. model JP-2M is a unique 2-
meter/70-centimeter (144/440) mobile/
marine stainless steel J-pole antenna
designed to solve the problems associat-
ed with mounting antennas on non-
ground plane surfaces, such as fiber-
glass, RVs, boats, bicycles, motorcycles,
wheelchairs, etc.

The JP-2M is constructed from pure
stainless steel rods and mounted on black
anodized T-16 aircraft grade aluminum.
Factory tuning is accomplished through
its unique inductive tuning coil, thus
increasing gain over conventional feed-
ing. Like an HF mobile antenna, the JP-
2M is rigid enough to stay vertical while
driving, providing the very best radiation
pattern even at speeds over 70 miles an
hour. With a spring added, the antenna is
flexible enough to slide under trees and
garage doors (at reasonable speeds of
course). The JP-2M comes with a silver
S0-239 with a gold center connector.

The JP-2M (two-element J-mobile) is
$59.95. The JP-5B (five-clement J-base)
will be available in June 1998 and will
sell for $69.95. Try it for 30 days and if
not totally satisfied send it back for a no-
hassle money-back-in-full guarantee.
Dealer inquiries welcome.

Rocky Mountain Antennas, 1409 Pine
St., Everett, WA 98201; Phone: (425)
303-0684; Orders: (888) 277-4643; Fax:
(425) 339-8534.

Circle 100 on reader service card

MFJ-11& Station Clock

MFJ’s Jumbo LCD™ 24/12 hour clock
has jumbo (1 1/4 inches), high-contrast
digits that you can see from anywhere in
your ham shack. It displays time in either
24-hour UTC or 12-hour format. It also
displays year, month, date, and day of
week. Choose from English, Spanish,
German or French for 3/4-inch day-of-
week display.

The MFJ-118 has a 100-year calendar
and is quartz-controlled for excellent
accuracy. Plus, it can be synchronized to
WWV. Its sleek black designer case is

made of tough scratch-resistant plastic
that’ll take plenty of abuse. It measures a
compact 5 /4 x 2 1/2 x 12 inches. A con-
venient flip stand lets you place it any-
where on your operating position. Built-
in mounting holes make it easy to hang
on any wall. The MFJ-118 uses an easy-
to-replace AAA battery (not included)
that’s readily available everywhere.
Suggested retail price for the MFJ-118
is $29.95 with a one-year limited war-
ranty. For your nearest dealer or to order,
call toll-free at (800) 647-1800; fax: (601)
323-6551, or write MFJ Enter-prises,
Inc., 300 Industrial Park Road, Starkville,
MS 39759. Or visit their Web site at
<http://www.mfjenterprises.com>.
Circle 101 on reader service card

Cable X-Perts’ Three New

Cable Assemblies

Cable X-Perts has added three new
cable assemblies to its product line. The
first one is a three-foot RGS58/U coax 95%
braid coverage cable with a right-angle
male BNC connector on one end (nickel-
plated with a Teflon™ dielectric and a
gold pin), and a UHF SO-239 connector
on the other. Part number is 18240CBS3;
price is $14.95.

The second is a three-foot RG58/U
coax 95% braid coverage with the same
right-angle male BNC connector on one
end and a PL.-259 connector on the other.
Part number is 18240CBP3; price is
$14.95. Both of these jumpers help to
take the strain off of your handheld’s
antenna connection.

The third cable is a three-foot
RG174/U miniature 50-ohm coax with
male BNC connectors on each end. Part
number is 18216CB3; price is $9.95.

All terminations are soldered and/or
crimped (depending on the type of con-
nector) and tested for complete electri-

cal and physical integrity. Prices do not
include shipping. No CODs. Minimum
order for material is $20.00 plus $6.75
for UPS within the 48 states. For addi-
tional information, contact Cable X-
Perts, Inc., 416 Diens Drive, Wheeling,
IL 60090;. Tech: (847) 520-3003; Fax:
(847) 520-3444; Web site: <http://www.
cablexperts.com>; e-mail: <cxp@ix.
netcom.com>.
Circle 102 on reader service card

PowerPort
*PowerSafe” UPS

The PowerPort PowerSafe, by Cutting
Edge Enterprises, has everything you
need for a 75- to 200-amp uninterruptible
power supply (UPS)—except for that old
car battery sitting in your garage. There
are three DC models designed for light,
medium or heavy use. All models come
with a heavy-duty, vented battery enclo-
sure suitable for use in the home, triple
port automotive cigarette outlets for DC
use, and fully automatic chargers. The
Deluxe model also provides 500 watts
peak AC power (300 watts continuous).
Its dimensions (18 x 9.5 x 10.5 inches)
are big enough to hold a 125 amp-hour
battery, but small enough to fit under your
desk at home or transport easily in your
car for field use.

\
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At home or in the field, in daily use, as
well as during emergencies, this clean,
portable unit will keep your equipment
fully powered with ample capacity. DC
models range in price from $66 to $168.
The deluxe AC/DC model is $230.

For extended operations in the field,
Cutting Edge has a full line of accessories
available as well.

For further information and pricing,
contact Roger Hall at Cutting Edge
Enterprises, 1803 Mission St., Suite #546,
Santa Cruz, CA 95060; Phone: (800) 206-
0115; e-mail: <cutedgent@ aol.com>.

Circle 103 on reader service card

Mscan v3.0
SSTV for Windows

Mscan v3.0 is the latest product from
CombiTech of the Netherlands. Mscan
v3.0 is a completely new program for
receiving and transmitting SSTV (Slow
Scan TV). It offers all the latest features
introduced in Windows 95, and is truly
multitasking, allowing you to run multi-
ple programs while monitoring your
favorite SSTV channel. Mscan v3.0 also
supports simultaneous receiving and
transmitting at the same time. And you
can enter text and load or save pictures
while transmitting .

Mscan also lets you scale the Incoming
Video window to any size you want, from
a small thumbnail in the corner of your
screen, to full screen supports all popu-
lar picture formats, including JPEG and
Kodak Photo-CD. You can preview any
picture before loading it. In addition,
built-in TWAIN support means you can
import pictures directly into Mscan from
practically every video digitizer or scan-
ner on the market.

Mscan features improved synchro-
nization over its predecessor (v. 2.20),
plus it will detect the mode, even when
you missed the start of the picture. On-
line help is included for all subjects.

Mscan v3.0 will run on any Windows
95 PC with a P100 processor and Multi-
scan interface. Drivers for EasyDSP,
HariFax IV, and PTC-II are under devel-
opment. For technical reasons, such inter-
faces as Miniscan, Hamcomm, Viewport
or EasyFax cannot be supported.

A new DOS version of Mscan (v2.21)
is also available. It offers an extra
repeater option so it can be opened with-
out a 1750-Hz tone, and a special control
line is available for use in repeaters that
act as transponders. Among other
improvements, the new version features
centered loading of pictures.

Mscan v3.0 costs U.S. $53 (fl. 95);
upgrading from 2.xx costs U.S. $28 (fl.
50). Mscan 2.21 is U.S. $53 (fl. 95); reg-
istered users of Mscan pay U.S. $28 (fl.
50). Registered users of Mscan 2.20 can
receive the upgrade (to v2.21) for U.S.
$6 (fl. 10) or can download the upgrade
for free from the company’s BBS and
Web site.

To order, or for additional information
(including Mscan dealers), contact
CombiTech, P.O. Box 507, 3235 ZG
Rockanje, Holland; Tel/Fax: +31 181
404252 (from the U.S., dial 011 first);
e-mail: <combitech@mscan.com>;
Web site: <http://www.mscan.com>.

Circle 104 on reader service card

MAXRAD’s “Gain With

Value” Antennas

MAXRAD, Inc., has introduced a new
line of “Gain With Value” mobile anten-
nas that deliver 4 dB or 5 dB of gain for
a price only slightly higher than unity
gain antennas.

MAXRAD'’s new MMC molded coil
series mobile antennas features high gain

(3 dB on VHF and 5 dB on UHF) for a
price that’s 15% lower than the compa-
ny’s leading chrome-coil series antennas.
Models are available to cover any fre-
quency range between 118 and 512 MHz.
Either black or chrome finish rods can
be specified, and a shock spring is avail-
able on all models. The antennas fit any
of MAXRAD's 3/4-inch mounts.

Steve Rahn, MAXRAD’s Vice Pres-
ident of Marketing and Sales, said “We
developed MMC series antennas to meet
customer requests for the best of both
worlds,” low cost and high performance.

MAXRAD, Inc., is a manufacturer of
wireless communications antennas. Its
product line encompasses over 4,000
base station, mobile and portable anten-
nas, accessories, and mounting items for
amateur, cellular, data, GPS, land mobile,
OEM, PCS, and SMR applications.

For information, contact MAXRAD,
4350 Chandler Dr., Hanover Park, IL
60103; orcall (800)323-9122,(630)372-
6800; Fax: (630) 372-8077; e-mail:
<sales@maxrad.com>; Web site: <http:
// www.maxrad.com>.

Circle 105 on reader service card

— Go With The Leader
In Repeater Systems —

Spectrum!

WE OFFER —
B HIGHEST PERFORMANCE

W 0.25,V Receivers, UHF Helical Resonataors, Excellent Intermod Rejection,

Super-Sharp 8 Pole Front-End & 12 Pole IF Filters!

B Heavy Duty Transmitters to 150 VHF or 100W UHF. 10, 30, 75W VHF and 10 &

40W UHF Models Available.

B WIDEST LINE OF REPEATERS & VHF/UHF LINK EQUIPMENT

B “Fully Loaded” Deluxe Repeaters, or ‘Basic Units’'

B Rack Mount Receivers, Xmtrs, High Power Amps & Power Supplies
B Complete Line of ‘built in’ features - Full Panel Metering & Controls, HilLow Pwr.,
IDer,'PL, Autopatch, Courtesy Tone, Various Remote (Touch Tone) Control

Functions, Biry. Backup, etc.

B HIGHEST QUALITY & FIELD-PROVEN RELIABILITY

B 23 Years experience in the business

B Thousands of units in service throughout the entire world! New Improved

Models.

B Only the Finest Quality Designs, Components & Construction.

1 yr. Warranty.

Deluxe SCR1400
FCC Type Accepted
For Commercial Services

VHF/UHF REPEATER or LINK BOARDS & ASSEMBLIES

B Receivers, Transmitters, Amps, Helical Resonator Preselectors, Power Supplies, etc.

B Autopatch, 1D, COR, DTMF Centrol, Tone & Timer Bds.
M Boards, In Shielded Housing, or complete Rack Mt. Units

S-7R Low Cost Basic Repeater

Duplexers, Antennas, Cabinets, Cable,
Commercial RF Links, efc., also available.

SPECTRUM COMMUNICATIONS

Ham Radio Above 50 MHz

DEPT. Q3 ¢ 1055 W. GERMANTOWN PIKE /
NORRISTOWN, PA 19403 ¢ (610) 631-1710

SCR200A
VHF
RCVR

ASSEMBLY |

Call or write today for data sheets'
& prices. Sold Factory Direct or
through Export/Foreign Sales
Reps. Get your order in today!

FAX 610-631-5017
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Announcing: The CQ YHF National
Foxhunting Weekend
April 256—-26, 1996

Foxhunts, bunny hunts, T-hunte—you've probably heard about them,
but have you ever tried a hidden transmitter hunt? Whether you do it
in your car or on foot (or both!l), CQ VHF's hew National Foxhunting
Weekend is the ideal timel

mitter hunt, you’ve missed the best

kind of contest that ham radio has to
offer. OK, I admit I'm biased, but what
other contest teaches technical ability,
equipment operating skill and detective-
like sleuthing?

‘When you finish competing in a QSO
party or grid-square contest, you're not
even sure who all of your competitors
were, let alone how well you did against
them, until months later, when the results
come out in a magazine. But when you
go T-hunting, you'll know who you’re up
against and you’ll usually know just how
well you placed before you go home.
After most hunts, there’s a lively post-
mortem session with plenty of “war sto-
ries,” either at the hunt location or at a
nearby restaurant.

l f you’ve never gone on a hidden trans-

Primal Urges

Some say the urge to locate hidden
objects is instinctive. Certainly it’s pre-
sent in hams; we've held transmitter
hunts for over 60 years. Originally on 75
and 10 meters, most of the action nowa-
days takes place on the 2-meter band.

*Joe Moell, KOOV, is a professional
engineer with over 30 years of experi-
ence designing RF circuils and systems
for broadcast, communications, and
radar. He has hunted hidden transmit-
ters for over 20 years and has written
over 100 articles on the topic.

By Joe Moell, KGOV*
homingin@aol.com

Hams in highly populated areas, such as
southern California, also hold hunts on
the 50-, 223-, and 440-MHz bands.
They’ve even tried it on 1.2 GHz.

Radio direction finding (RDF) tech-
niques are straightforward, but it’s far
from an exact science. What’s more, the
“hider” usually does everything possible
atevery turn to foil the hunters. That chal-
lenge is what makes it fun!

To encourage every ham to experience
the thrill of the hunt, CQ VHF is spon-
soring the first National Foxhunting
Weekend on April 25-26, 1998. It’s not
a national contest, just a time for clubs,
schools, and Scout groups to try this
exciting radiosport. You can show up at
any time during the weekend—whatev-
er’s most convenient for your group. And
there are no set rules, although there are
two distinctly different kinds of trans-
mitter hunting to sample: mobile T-hunts
and international-style foxhunts. Pick
one! Better yet, try both!

T-Hunte—

Bearings on a Roll

Since the days when gasoline was less
than two bits per gallon, hams have
enjoyed mobile transmitter hunting. T-
hunts, as we call them in my area, can
involve an hour of driving in town or an
entire weekend in the mountains and
deserts, depending on boundaries and
rules of the day.

Photo A. A rotating 2-meter Yagi in a support

made from ordinary PVC sprinkler pipe can

get you started in mobile T-hunting within one
afternoon.
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Photo B. This Scout is proud that he has mas-
tered elementary RDF techniques at a
Jamboree-On-The-Air campout in Ojai,
California. He is using a one-piece receiver-
antenna set made in Russia.

When you start out on a mobile T-hunt,
you never know where you’ll end up and
you never know what you'll find there.
You may track down a powerful trans-
mitter and big antenna in plain sight, or
you may have to ferret out a postage-
stamp sized emitter inside an ordinary
soda can or pill bottle. Hidden transmit-
ters have been camouflaged in such
unlikely places as the hollow of a tree, the
trunk of a police car, a baby carriage at
the zoo, and even suspended by a rope
under a bridge.

Ham clubs and groups all over the
country have 2-metermobile T-hunts, but
they all do it a bit differently. In a few
places, the hider sets the rules and they’re
different for every hunt. Some like to run
it like arally, requiring the winnerto have
lowest start-to-finish mileage. They say
this discourages reckless driving, encour-
ages careful plotting of bearings, and
evens out the competition. Sometimes the
last team to spot the T is the winner.
Everyone starts at the same time from the
same place, usually a hilltop.

Other groups simply declare the first
finder to be the winner. They say that time
is of essence in a jammer hunt or search-
and-rescue operation, so RDFers must

Photo C. Steve Sobodos, KN6UX, shows his “game face” just before his turn to start on a
southern California international-style foxhunt.

learn to find transmitters quickly (This,
after all, is the “beyond the fun” aspect
of T-hunting, just as nearly everything
else we do in ham radio helps prepare us
for a serious task—ed.). Furthermore,
there is no need to worry about the accu-
racy of odometer calibrations. Some
clubs have combined time and mileage
scoring in creative ways. Depending on
the group’s desires, they either all start
together or just begin wherever they are
when the “T” comes on the air.

In some places, hunts for multiple
transmitters are common. In others, one
well-concealed rig is enough. Some
hunts” rules are strict about antenna
polarization, power variations, and near-
ness to paved roads. Others say, in effect,
“Anything goes!” And most of the time
it’s “every team for itself,” but a few
towns have cooperative hunts on re-
peaters where helpful bearings from par-
ticipants and base stations are welcome.

Getting Started

All you need to put on a beginner’s T-
huntis a willing volunteer with a 2-meter
radio. That’s you? Good! Find an unusu-
al location and start transmitting at the
appointed hour. A good time for your
club’s first hunt is on a weekday evening
right after a net, when listenership is high
(or, of course, on our new National
Foxhunting Weekend—ed.).

From your hiding place, make frequent
transmissions on the repeater input, urg-

ing every listener to get in the car and par-
ticipate. Declare small boundaries, such
as a county or part of it. After a while,
you might help hunters by announcing
smaller boundaries or giving other clues.

Your club’s first T-hunts should be
easy so that everyone is successful and
encouraged. The signal should be strong
and the transmitter should be in plain
sight, perhaps in the parking lot of a
restaurant or on a table in a city park.
Ensure that everyone finds it in a reason-
able period of time. Give them a chal-
lenge, but not an impossible task. With a
few short hunt successes, they’ll be eager
to try longer range hunts.

With time, your club’s hunts will tend
to get more difficult as the skills of both
hunters and hiders increase. You can
move the hunts to a simplex frequency,
increase the boundary area and decrease
the transmission times to provide a
greater challenge. Of course, you should
never doanything illegal or make the hunt

“To encourage every ham to
experience the thrill of the
hunt, CQ VHF is sponsoring
the first National Foxhunting
Weekend on April 25-26, 1998.
It’s not a national contest, just
a time for clubs, schools, and
Scout groups to try this exciting
radiosport.”

Ham Radio Above 50 MHz
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Many Ways to Get the Bearing

Mobile direction finding with a beam antenna is easy and intuitive. Just turn the beam for maximum signal, mark your map,
and drive in that direction. An old 2-meter Yagi from the flea market may be all you need to get started. Many mobile T-hunters
prefer cubical quads over Yagis because of their lower profile on the vehicle. Lightweight VHF quads are easy to build at home
with just a few dollars worth of ordinary PVC plumbing parts and wire.

A simple two-element beam (driven element and reflector) is fine for on-foot RDF, but most mobile T-hunters prefer larger
three or four-element models because their forward lobes are much sharper. Use your receiver’s S-meter to determine peak sig-
nal direction when taking bearings.

When you get so close that the meter goes off scale, you must reduce (attenuate) the signal into the receiver without affect-
ing directivity. Simple resistive RF attenuators are the usual choice for mobile T-hunting, They 're not as effective, however,
for on-foot use with handi-talkies because strong signals bypass the attenuator and penetrate the radio’s case. “Offset” or “het-
erodyne” type attenuators that shift the signal to another frequency at variable level work better in this application.

RDF attachments for your HT are another option. Most have two vertical dipole antennas that are switched by a logic circuit
to produce a buzz in the receiver audio. A null in the induced buzz indicates line of bearing, and left/right indicators tell whether
the signal is ahead or behind along the bearing line. These add-ons are called time-difference-of-arrival (TDOA) units or phase
front detectors. To avoid ambiguous bearings, be sure to select a model that includes left/right indicators, not just a bi-direc-
tional tone null. Doppler-type RDF sets with three to eight whip antennas on a ground plane are popular in some cities for
mobile T-hunting, but they're not suitable for on-foot use. They re best when tracking strong vertically polarized VHF signals.

World champion European and Asian foxhunters prefer special hand-carried 2-meter RDF sets that consist of a sensitive
receiver with a wide-range RF gain control built into the boom of a simple directional antenna. Two-element phased arrays,
such as the “HBOCV™ and “ZL Special,” are often used in these sets because their close element spacing makes them easy to
carry. A popular construction technique is to make the antenna elements out of curved steel (like a tape measure), which is less
likely to break or cause injuries when crashing through the brush on the run.

Put Your Body into It

Even without a directional antenna, you can get bearings with your handi-talkie or scanner by using the “body shield™ tech-
nique. Hold the receiver tightly against your chest and turn around slowly, listening for the direction at which vour body blocks
the signal most effectively (the signal null). At this point, the signal is coming from behind you. Some body shielders walk
backwards toward the signal while continuing to listen for the null, while others walk normally in the signal direction for a
while and then stop to take another bearing.

When the signal becomes so strong that you can’t detect the null, remove the HTs “rubber ducky” antenna and try again. If
that isn’t enough to knock down the signal, try tuning 5 or 10 kHz off frequency. If your handheld is dual-band or if you're
using a scanner, tune fo the third harmonic while performing the body shield. The harmonic will usually be much weaker and

easier to shield with your body. A small UHF Yagi or quad is easy to carry along for more precise third harmonic bearings.

unsafe for yourself or any hunter. Re-
member that, if participants don’t enjoy
themselves or can’t trust you to hide in a
safe place, they won’t come out to hunt
for you again.

Radio-Athletes
Go for the Gold

In most countries of the world, mobile
T-hunting isn’t affordable for the aver-
age ham. On-foot RDF contesting, called
foxtailing, foxteering, radio-orienteer-
ing, or ARDF, is much more popular.
Similar to sport orienteering, foxtailing
takes place in a big woodsy park. There
are five or six automatic “foxes” of a 1/2
waltt or so, transmifting one at a time in
sequence for a minute each. They 're scat-
tered on a course which may be several
miles long.

Using handheld RDF gear and carry-
ing their orienteering cards, the hunters

race off, attempting to be first to find all
the foxes. They mark their cards with the
special punch or pen at each fox, then
sprint to the finish line. They can use
maps and magnetic compasses in addi-
tion to their RDF gear, but can get no
other assistance.

Competitors are started at differing
times, forcing them to work indepen-
dently. In championship matches, judges
patrol the hunting grounds. After times
are tallied, there are medals and honors
for the winners. }

Foxtailing is caiching on in the U.S.
The Friendship Amateur Radio Society
(FARS) has been its biggest promoter.
FARS has its international headquarters
is in Portland, Oregon, with additional
chapters in Canada (Victoria, BC), Japan
(Niigata, near Tokyo), and Russia
(Khabarovsk in eastern Asia). Every two
years, FARS sponsors the Friendship
Radiosport Games, at which representa-

tives of the four nations get together for
a week of friendship and radiosport activ-
ities, including a world class foxhunt.
The next Games will be during August,
1999, in Portland. Organizers are work-
ing hard to make this foxhunt double as
the first International Amateur Radio
Union Region 2 (North and South
America) ARDF Championships. (Af its
January meeting, the ARRL Board of
Directors approved the appointment of a
volunteer ARRL ARDF Coordinator. At
press time, we learned that Joe Moell,
K@OV, has been appointed to that post.
Congrats, Joel—ed.). By getting your

“Some say the urge to locate
hidden objects is instinctive.
Certainly it’s present in hams;
we’ve held transmitter hunts for
over 60 years.”
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requirement to receive, so everyone can
participate. Try it out with the kids and
grandkids of your club members. Once
you get the hang of teaching RDF tech-
niques to them, offer the activity to your
local Scout troops and schools.

Youdon’t have to be a world-class ath-
lete to be a successful foxtailer. Most of
the trophy winners in adult age categories
at our local hunts do not run the course
from start to finish. There’s a lot of walk-
ing and pausing out there! If you enjoy
the outdoors and the thought of some hik-
ing doesn’t scare you, then you have what
it takes. If you think you’re too old to be
wandering in the woods with aradio, then
sign up for the fox-building, hiding, time-
keeping, and scoring tasks.

See You on the Hunt

Transmitter hunting belongs in the
mainstream of amateur radio. Going on a

Photo D. Being blind doesn’t stop Dennis Schwendtner, WB60BB, from participating in fox-

hunting. He takes field bearings with a handi-talkie and foil-tube attenuator. The hunt com-

mittee provided Linda Reagan, KF6MORB, to act as an Extender (assistant), insuring his
safety on this course.

hunt is just as exciting as working new
grid squares in a band opening. RDF
setups can be as high-tech as a packet

club involved in this popular European/
Asian activity, you might help train the
next world champion foxhunter!

Watch upcoming issues of CQ VHF for
news of this championship event and
prior qualifying meets. Meanwhile, give
the sport a try in your hometown. You
don’t need a special set of five synchro-
nized foxboxes. For beginners’ sessions
inmy area, I scatter a variety of little emit-
ters in a park or at a club picnic and invite
everyone to find them using their handi-
talkies, scanners or whatever they have.
They are also invited to try out the RDF
sets I bring along. Nobody is timed,
unless they want to time themselves. It’s
all for fun and experience.

I’ve accumulated many little transmit-
ters over the years. Notwo are alike. They
have power levels ranging from 10 mil-
liwatts to 1 watt. Antennas range from 19-
inch wires to “rubber duckies” to twin-
lead Js. Some have clever voice IDs,
others have CW messages at varying
pitches and speeds. One has both voice
and CW. Some look obviously like a
radio. others are cleverly disguised.
Almost all are on 146.565 MHz, which is
the most popular simplex frequency for
sport RDF in the U.S.

Transmit times and cycle rates are all
different, so everything is completely
asynchronous. The little rigs often jam
one another, but that can give clues to

network or as simple as a handi-talkie.
Ham RDF can be used for public service
and to save lives.

Whichever kind of transmitter hunting
appeals most to you, give it a try during
the CQ VHF National Foxhunting
Weekend. Afterwards, write up your
experiences and send them to me to share
with CQ VHF readers, just as you would
report your score after any other on-air
contest. Send e-mail to <homingin@aol.
com> or postal mail to Joe Moell, KGOV,
P.O. Box 2508, Fullerton, CA 92837. W

observant hunters, too. Sometimes there
will be a note at one fox that tells hunters
to tune to another frequency fora “bonus™
fox. Everyone that tries this has fun. They
end up talking at length later about the
“personalities” of each fox and the dif-
ferences between them.

Everyone Can Participate

Foxhunting makes a great activity for
young persons. There’s no license

Resources

For more information about mobile T-hunting, see *“Foxes, Hounds, and Hams—
An Introduction to Fox Hunting,” by KBSTEP, on page 12 of the September, 1996,
issue of CO VHE. .

International-style foxtailing was featured in the October, 1996, issue of CQ VHF.
See “World-Class Fox Hunting Comes to America.” by K&OV, on page 16.

Elementary radio direction finding techniques are discussed in the “Basics” sec-
tion of the January, 1998, issue of CQ VHF, page 81.

Technical information about VHF RDF methods is in the “Repeaters, Satellites,
EME and Direction Finding” chapter of The ARRL Handbook.

The most comprehensive book for hams on this subject is Transmitter Hunting—
Radio Direction Finding Simplified, by KOOV and WBO6UZZ (TAB/McGraw-Hill
#2701). It has 323 pages and 2335 illustrations of RDF techniques, projects, and
equipment reviews.

The first RDF stop for Internet surfers should be the author’s Web site:
<http://members.aol.com/homingin/> (don’t omit the forward slash at the end). At
this URL, you’ll find 20 articles on mobile T-hunting and on-foot foxhunting, plus
a bibliography of 115 more articles, information on 20 RDF equipment suppliers.
and over 110 RDF-related Web links and local T-hunting e-mail contacts.
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Ship

of Dreams: The NEW

Adventures of a Technomad

You may remember seeing and reading about N4RVE’s bike-mobile
adventures across America as shown on this month’s cover. Now, for
the first time in print, here are the details of Steve’s next venture—

on the Microehip.

place of vast cornfields, dreary win-

ters, muggy summers, and suburban
sprawl. Bouncing around my mortgaged
acre in a blue haze of lawnmower smoke
and halfheartedly consulting for local
industry, I slowly rankled...why was I
doing things I no longer enjoyed to pay
for things I no longer wanted? Was this
the American Dream? What happened to
the grand technopassions that had. not so
long ago, kept me up all night in a deli-
cious coffee-wired frenzy of wirewrap-
ping and hacking?

And so, at the age of 30, I hit the
RESET button on my life: a “wetware”
Control-Alt-Delete. Relationships, real
estate, possessions—all faded into mem-
ory six months later as I pedaled out of
town on the Winnebiko, a custom recum-
bent bicycle carrying a 32-K laptop com-
puter and 300-baud acoustic coupler, a 5-
watt solar panel, security system, and
camping gear. For 10,000 miles, I wan-
dered America and wrote tales of adven-
ture, slowly realizing that I had stumbled

' t was 1983, in the middle of &-land...a

*Steven K. Roberts, N4RVE, has been
living out his vision of the American
Dream—on the road in hi-tech human-
powered vehicles—for the past 15 years.
Ham radio has been an essential part of
that journey. He and his partner, Lisa,
KF6NWO, recently moved their
Nomadic  Research Labs  from
California’s Silicon Valley to Camano
Island, Washington.

By Steven K. Roberts, NARVE™
Nomadic Research Labs
wordy@qualcomm.com

&

p

Photo A. Artist’s rendering of a completed Microship, a 19-foot micro-trimaran fashioned from
a Wenonah Kevlar™ canoe, custom foam-core deck, crossbeams, outer hulls, freestanding sail-
rig, pedal drive, and 480-watt Solarex PV array with Minn-Kota eleciric thruster. Two of these
boats and two backpacks are linked via packet radio into a single control and monitoring nei-
work. Drawing and photos by Lisa Roberts, KFONWO; see current work-in-progress photos
at.<htip:/lwww.microship.com>

upon something timely and significant:
nomadic connectivity.

But more personally important, the
passion had been rekindled, and I want-
ed more, much more! The Winnebiko 11
was the next logical step; one that offered
a level of integration that allowed me to
write and communicate while riding.
With a binary handlebar keyboard, con-

sole computer system with TNC and 2-
meter multimode rig, cellular phone with
modem, 20 watts from solar panels, and
an HF QRP rig in the trailer, I roamed the
land with even more freedom than before,
typing in ASCII, unconstrained by the
availability of phone jacks and AC out-
lets. Another 6,000 miles floated under
my wheels, while inside burbled a Geek’s
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“For 10,000 miles, I wandered
America and wrote tales of
adventure, slowly realizing that
I had stumbled upon something
timely and significant: nomadic
connectivity.”

Fantasy of epic proportions: BEHE-
MOTH (an acronym for Big Electronic
Human-Energized Machine, Only Too
Heavy), shown on this issue’s cover.
The megacycle (shouldn’t that be
megahertz?—ed.) rolled out of the bike-
lab in 1991, all 580 pounds of it (400 for
bike and trailer, 180 for gear). This
required a [05-speed transmission to
handle the hills, pneumatically deployed
landing gear to stay upright when mov-
ing at a crawl, and an active helmet-cool-
ing system to prevent the bio-engine (me)
from overheating...technology to com-
pensate for the weight of the technology.
Ah, but the on-board systems! There’s
a 72-watt solar array, speech synthesiz-
er, ultrasonic head mouse for cursor con-
trol, helmet-mounted display, console
Macintosh computer, three PCs, a
SPARCstation (it’s a unixcycle), [COM
IC-725 HF rig with deployable all-band
dipole of Outbackers, Yaesu FT-290/790
VHF/UHF multimode rigs with ARR
preamps, AEA ATV box, high-speed cel-
lular modem, six-level security system,
GPS (Global Positioning System),
Qualcomm satellite earth station for con-
tinuous Internet connection, and embed-
ded resource management processors...
yes, this was indeed a bicycle built to
delight the Hacker Within (not to men-
tion the ham within). I even clamped a
pair of KLLM crossed Yagis to the HF
mast one evening, aimed carefully, and
pedaled slowly down a Silicon Valley
avenue chatting bicycle mobile via
OSCAR 13 with a chap Down Under.
The only problem was that after 17,000
miles of pedaling, I was starting to gaze
wistfully over every sparkling watertop,
yearning to be on a boatin a magical place
without traffic and hills. And that is why,
after accompanying me on over 150,000
miles of speaking tours, BEHEMOTH is
moving this fall to the Tech Museum of
Innovation in San Jose, California.

The Microship Project

But the road, once begun, never stops,
and returning to the illusion of stability

Photo B. Grand Central Station. Large assembly is the 32 x 32 audio crossbar; array of 28

DB-9 connectors at lower right is the serial crossbar; board marked “V” is the 16 x 8 video

crossbar with associated FORTH node. Audio and serial units are controlled via parallel
ports from the Hub (see “Underground at Grand Central” for technical details).

was never a realistic option. The past five
years have thus seen an asymptotic
(describing a straight line that approach-
es, but never meets, a curve —ed.)
approach to our ideal substrate for aquat-
ic technomadics: the Microships. My
partner, Lisa, KF6NWO, and I are now
entering the final systems integration
phase on a pair of tech’ed-out pedal/solar/
sail trimarans with (take a deep breath)
deployable wheels, satellite net connec-
tion, environmental data collection sen-
sors, digital video editing capability,
computing and communication systems
galore, and the essential suite of naviga-
tion tools, not to mention a number of
packet and voice links among boats,
backpacks, and the outside world.

Putting It in Context

A bit of context is in order before we
talk about on-board systems. The objec-
tive is open-ended adventure (on the
order of years) along coastal and inland
waterways, not sailing around the world.
Without trailers or other land support, we
need to be able to haul out easily for
camping or portage, hence the light-
weight deployable wheels.

These little 19-foot boats fold from 11
feet to four feet wide for storage or trans-
port, support basic on-water bivouac, and
carry the essential life support tools of
cooking gear, water filtration, personal

foulies, medical supplies, and so on. This
combination allows open-ended explo-
ration without the substantial overhead
(and limitations) of dependency upon
marinas, trailers and tow vehicles, paved
launch ramps, and other infrastructure.
These are human-powered canoe-scale
Microships, not yachts.

How They're Built

The center hull of each Microship (see
Photo A) is based on a Kevlar™
“Odyssey” canoe from Wenonah, with
deck structure built in our lab of
Divinycell foam core, fiberglass, and
epoxy. The pilot reclines in a webbed
recumbent bicycle seat facing a pressur-
ized control console (I'll explain why
later), with helm and system controls
convenient to both hands (including
hydraulic steering levers, control lines,
chord keyboard, pointing device, thruster
and power controls, communications
console, and so on). This position is opti-
mized for pedaling, since a custom drive
unit can be deployed to allow human
propulsion at about 4 knots via a 12-inch
two-blade prop spinning at nine times the
pedaling rate.

In addition to running on fish and
pizza. the boats can, of course, be sailed,
and there’s also a steerable Minn-Kota
electric motor in each one, delivering 42
pounds of thrust at full power.
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Underground at Grand Central

As mentioned in the main text, the serial crossbar (Sexbar, at lower right in Photo
B) allows four simultaneous bidirectional connections among 32 channels, 28 of
which are available as a4 x 7 array of DB-9 connectors. If the hub controller decides
that it wants to send a string from its aux port to the speech synthesizer, for exam-
ple, it just executes a simple FORTH command (AUX SPEECH SCONNECT) and
the result is exactly as if someone had wandered by and plugged in a serial cable,
with connections established between pins 2 and 3 of the named connectors. Of
course, serial connectors often have their pins swapped from what we expect—how
many hours have you spent unsoldering and resoldering pins 2 and 3? I worried
about this while designing the Sexbar, since the whole idea was to provide enough
flexibility to allow new devices to be easily added later.

The solution was a window comparator, along with a bit of code that scans the
four involved pins on every connect request: if the level is between +/- 2.5 volts,
then it’s a fair bet the pin is a receiver; outside that range, it’s a transmitter. Since
we have full switching flexibility through the Mitel 8816 crosspoint chips, it’s then
a simple matter to conjure a “virtual straight cable™ or “virtual null modem cable”
as necessary.

The Auxbar, or audio crossbar, subsystem (large board in Photo B) provides the
same level of flexibility for our audio sources as the Sexbar does for digital data. It
doesn’t need to auto-polarity sense, of course, but it does have to maintain line lev-
els through the network to minimize insertion loss and compensate for sources that
are hotter or cooler than others. Two stacked PC boards (first developed for BEHE-
MOTH) each allow up to eight simultaneous connections among any of 16 sources
and 16 “sinks.” To allow expandability, those eight buses are brought out to the
board edge, allowing us to easily scale up the Auxbar to 32 x 32.

One evening, just for kicks, we made a quick setup macro. With one click, the
ICOM 725 was commanded via the Sexbar to the NAVTEX frequency, its audio
output routed via Auxbar to the KAM+, the resulting serial data piped via Sexbar
to the “Audapter” speech synthesizer, and its audio linked to a little Ramsey FM
transmitter. We walked around the lab listening to live Coast Guard weather bea-
cons on a Walkman. The whole process only required five lines of code.

Finally, Vixbar, the video crossbar, is packaged directly on a dedicated New
Micros FORTH board (right center in Photo B. marked “V*), with four Mitel 88V32
chips allowing any of 16 video sources to be linked to any of eight downstream
inputs. Optimized for video, these carry full bandwidth and even allow frame-syn-
chronized switching to minimize screen glitches.

Since our meager weight budget only
allows a single deep-cycle battery, which
is largely devoted to system loads, we
carry rather huge photovoltaic arrays—
480 watts per boat of Solarex 30-watt
ultralite modules, laminated onto a
hinged foam-core substrate that can han-
dle body weight, float, and retract in
heavy seas.

In ideal conditions, this 50-square-foot
solar array can produce about 32 amps of
12-volt power, enough to push the motor
to full thrust. The catch, of course, is that
ideal conditions are rare in this environ-
ment (rig and console shading, dirt, heat,
and other on-board loads thirsty for the
same resource), so each boat carries a
dedicated power-management processor
that takes a snapshot of the whole power
system every few seconds, then calcu-
lates a “free power” value that’s defined,
for casual cruising purposes, as maxi-

mum throttle. In an emergency, this can
be bypassed to yield about two hours of
full thrust before the battery is exhausted.

Water Worries...

and Wonders

The consoles I mentioned a moment
ago are among the most critical aspects
of the whole design. BEHEMOTH was
loaded with electronics in a “waterproof™
console, but it only had to withstand fresh
water sprinkling out of the sky. At sea,
we have a whole different problem: a per-
vasive corrosive environment that will
ruthlessly attack anything electronic
(*Water corrodes. Salt water corrodes
absolutely.”). To deal with this problem,
the consoles are not only sealed, but pres-
surized to a fraction of a PSI (pounds per
square inch) above normal air pressure,
allowing a processor to periodically shut
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“I even clamped a pair of KLM
crossed Yagis to the HF mast
one evening, aimed carefully,
and pedaled slowly down a
Silicon Valley avenue chatting
bicycle mobile via OSCAR 13
with a chap Down Under.”

off the air supply and check for a pres-
sure drop uncorrelated with temperature
change that might indicate a leak.

And all of this exists to allow us to wan-
der the world’s waterways, living on the
Net, hobnobbing on the airwaves, gath-
ering and posting environmental data,
publishing tales, producing videos, and
generally frolicking in that strange tech-
nomadic domain where bouncing data off
a satellite seems a perfectly normal thing
to do around the campfire.

Control Network and

Resource Management

Now let’s take a look at the core of the
Microship control network. Bear in mind
that we have a huge variety of problems
to solve, including audio and video sig-
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Photo C. The control Hub, comprised of two hinging substrates for serviceability. Phoenix

contact blocks in the foreground interface all parallel /O and power control; small PIC-

based circuit on the prototyping board is autonomous scanning “virtual front panel” that dis-

plays 48 bit conditions on a console LED matrix (for technical details on the Hub and Beeline
network, see “Making a Beeline...” ).

Making a Beeline...

The Beeline network is a multidrop cable that connects all of the nodes scattered
around the ship (see Figure). The “boss™ of the network is the Hub, a pair of 68HC11
FORTH beards (Photos C and D). It selects a node by sending a single-character
node identifier with the high bit set. All notes see this high bit, check to see if they’re
being called, and then return to whatever they were doing...except the lucky one,
which immediately turns on its transmitter to establish a bidirectional link over the
Beeline. At this point, the network acts like a straight serial connection between the
Hub and the selected node. It’s elegant. simple, fast. and easily expandable.

We picked the 68HC11 boards—even though the HC11 technology is 10 years
old—because they're very easy to interface and the software for using them is so
simple. Plus, the FORTH is in ROM, which lets you bypass the traditional edit-
compile-download-debug cycle familiar to anyone who codes in C or assembler
language. This is the technology of instant gratification, and, for an embedded con-
trol environment, I can imagine nothing more pleasant.

Layered atop the internal FORTH is a pair of tools written for us by Bill Muench.
The tight little multitasker and the multidrop network tool takes advantage of the
four-wire RS-485 standard. The net effect is straightforward generation of small
autonomous tasks, along with the ability to hang up to 128 nodes on a long bus,
each of which presents its console port to the upstream machine. (The network cable
also carries a NETRESET line to allow automatic cold-start and code reload if
watchdogs detect failed nodes.)

Looking again at the Figure, you can see some of the implications of this. The
Hub’s console port accepts simple ASCII commands from any communications
program, so writing a graphic front end is a simple matter of associating transmit
strings with various mouseclicks and linking returned data with appropriate graph-
ics, such as a bar graph for temperature. We've done this, with equal ease, in both
HyperCard and NewtonScript. The latching serial switch atop the Hub allows the
hoard to reroute its own console to a channel on the Sexbar, making it possible to
log in from a distant wireless system and seize control of the network. On reset, it
defaults to the console Macintosh to allow recovery from a crash.

Ham Radio Above 50 MHz



nal routing, data collection and reporting,
security, power management, thruster
control, personal communications, diag-
nostics, system monitoring, and so on.

While it’s often suggested that we
install one monster computer witha Web-
browser front end and a high-speed com-
munications network encompassing all
peripherals, the power demands of such
a machine would be way outside our
power budget; and most of the serial
devices we use are far too “lightweight”
to accommodate proper networking via a
TCP/IP protocol stack. Also, we theoret-
ically could handle all audio and video
streams digitally, but the power cost of
that approach in what amounts to a solar
canoe is currently unreasonable.

What we really need here is an adap-
tive Internet-linked control environment
that only sucks current when and where
necessary, can painlessly interconnect
random signals, transparently works as a
single system spanning two boats and two
backpacks, is easily hackable in the field,
and can be viewed by the users at any
level from gritty bits-between-your-toes
detail to point 'n click pretty pictures. The
result, shown in the Figure, has been
developed over four years through our
own efforts at Nomadic Research Labs,
aided by dozens of creative industry and
student volunteers.

A couple of key concepts must be
understood before the applications make
sense: crossbars and multidrop network-
ing. The core of the whole Microship sys-
tem depends on these two fundamental
architectures, which we call Grand
Central Station (see Photo B) and the
Beeline network.

Grand Central Station:
Sexbar, Auxbar & Vixbar

The three rounded boxes in the Figure
give us an immensely powerful, yet sim-
ple, tool. Eachis acrossbarswitching sys-
tem optimized for one of three signal
types: serial (data), audio, and video.

The serial crossbar (Sexbar) allows
four simultaneous bidirectional connec-
tions among 32 channels, 28 of which are
available as a 4 x 7 array of DB-9 con-
nectors. The Sexbar lets the Hub (the
master network controller) route any ser-
ial data stream to anywhere it needs to go,
and we're well on the way to having a
universally reconfigurable system (for
technical details on the system, see
“Underground at Grand Central™).

Next door is the audio crossbar

Ham Radio Above 50 MHz

(Auxbar), which givesusequivalent flex-
ibility with the surprisingly large number
of audio devices on board. Like the
Sexbar, this solves a nasty resource man-
agement problem: we may want the CD
player to go to the speakers, for example,
but have one channel automatically over-
ridden by an incoming transmission from
the other boat. This completely elimi-
nates the need for multiple heavy speak-
ers, a thicket of dangling microphones,
and a nightmare maze of switches and

patch cables. Most serious ham shacks
could benefit from one of these, but on a
tiny boat the need is critical.

The final component in our “Grand
Central Station” system, the video cross-
bar (Vixbar), is at the bottom of the
Figure. With six or so cameras scattered
around the boats, wireless video links, a
Draco Casablanca editing system with 9
Gigabyte hard disk, frame grabber, and
remote controlled Sony 8mm VCR, the
Vixbarisevery bitas useful as its cousins.

ISOPOLE
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Now that we can connect anything to
anything under software control, let’s
take a look at the network itself.

The Beeline Network

We searched far and wide for the ideal
hackable, low-power, I/O-rich suite of
embedded controllers, and chose the
68HC11 FORTH boards from New
Micros as our network control Hub (see
Photos C and D; for technical details on
the network, see “Making a Beeline™).
Things get interesting when the Hub con-
nects itself via the Sexbar to the Beeline
network and begins a task called
NODESCAN, which hits all the nodes
every 15 seconds to update an internal
variable table. It can also asynchronous-
ly send commands to any node, making
the whole thing feel like one machine
simultaneously running a vast collection
of different tasks involving widely di-
verse bits of hardware.

The sealed video turret, for example,
can point either a zoomable color or IR
(infrared)-sensitive black-and-white cam-
era at any angle, or scan between any pair
of angles at any speed. The thruster task
scales the propulsion system to the avail-
able solar power budget. The data col-
lection system busily gathers internal and
environmental data for transmission to a
Web-accessible database server, and the
Hub itself monitors and controls the most
critical subsystems (like security and
console pressure) since it is always on.

On top of all this, we have a high-level
network that includes a terminal server,
essentially creating a transparent link
between a remote graphic machine via
wireless Ethernet and that vanilla ASCII
console port that runs the whole show.
The problem, of course, is that all this
high-level graphic stuff is larger and
more power hungry than we need for min-
imal day-to-day remote backpack opera-
tion...so we’ve added packet radio.

Packnet—A Simple
Wireless Network
Extension

Did you notice Node X in the diagram?
Think of this as “Xternal,” as it lets us
bring the other boat into the same net-
work environment. Node X gets con-
nected to a PacComm TNC via Sexbar,
which is in turn linked to a repackaged
UHF HT via Auxbar. Push-to-talk is gen-
erated by simple arbitration logic, since
we also want to be able to transmit voice,

“IBEHEMOTH]| required a
105-speed transmission to
handle the hills, pneumatically
deployed landing gear to stay
upright when moving at a
crawl, and an active helmet-
cooling system...technology to
compensate for the weight of
the technology.”

synthesized speech status reports, and
other audio over the same radio under
Hub control.

Some distance away, bobbing on the
waves, is the other Microship, with a sim-
ilar TNC and radio connected to the first
one (for network purposes, this is Node
Y). Node Y’s console port is thus linked
via packet to the auxiliary serial port on
Node X, allowing transparent communi-
cation to take place as if it were a hard-
wired node on the Beeline network
(although slower, of course). This brings
all the local I/O on the second boat under
the purview of the primary control sys-
tem, effectively linking them into a sin-
gle network. (Note, by the way, that the
pilot of the second boat can override the
console connection of Node X in order to
directly access local resources.)

Don’t Forget the
Backpacks!

Not shown in the drawing, but equally
straightforward, is the configuration of
each backpack. When off the boats, my
partner and I need to be able to stay in
touch, check status of unattended systems
for security purposes, and locate our-
selvesrelative to each other and the boats.
Our packs each carry a small 70-cen-
timeter HT, a Mic-E (APRS mic encoder)
from TAPR, and a Motorola On-Core
GPS receiver, along with a small palm-
top computer with a separate high-speed
wireless network link.

The Mic-E automatically tails voice
transmissions with GPS data and sends
the same burst on a scheduled basis if
we're not chatting. It also offers a few sta-
tus bits, giving us the wonderful oppor-
tunity to implement a one-button “where
are you?” function that prompts the Hub
to perform great-circle calculations on
GPS data for both packs and both boats,
then speak the range and bearing with the
synthesizer over the same radio link.
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Photo D. The Hub assembly unfolded for access to kluge wiring area and I/O boards. Shown

are 64 bits each of parallel input and output, real-time clock, three serial ports, and RS-232

to RS-485 converter driving the Beeline network. The Hub processor itself, a New Micros
FORTH 68HC11 board, is mounted fto the underside of this panel.

Another button invokes a general sys-
tem status report, another is an emer-
gency call, and yet another fires up the
*big iron” via Hub power control tools to
allow a full-scale remote graphic front
end that is identical to the one present on
the boats’ consoles. Plus, a DTMF receiv-
er on the Auxbar adds unlimited, though
not particularly intuitive, remote control
options to our arsenal.

Project Status

As you can see, the effect of these net-
working tools is to allow the addition of
all sorts of applications and interfaces
that may not be obvious during initial
design phases. This designkeeps up-front
hardware development at the very gener-

with applications almost entirely imple-
mented in software. With total control
over power switching, general parallel
I/O, serial interconnects, audio/video
routing, and even the overall network
architecture, it’s easy to add functionali-
ty down the road without spending much
time over a hot soldering iron.

At this writing, we're setting up the
new Microship lab and home base on
Camano Island, Washington. Most of
1998 will be taken up with packaging
and test sails in the rich waters of the
Pacific Northwest, and, by Spring of
1999, we hope to be launching for our
first major adventures: a long drift down
the Missouri River from Montana, to be
followed by a circumnavigation of the
Eastern U.S. on coastal and inland water-
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BC-350 Rapid Charger $59.95
For KENWOOD TH-79A / 42A / 22A:

PB-32xh pk (NiMH)  6.0v  1000mAh  $29.95
PB-34xh pk., 5w, NiMH 9.6v  1000mAh  $39.95
KSC-14 Dual Rapid / Trickle Charger ~ $64.95
For KENWOOD TH-78/48/28/27:

PB-13T (wichg.plug) 7.2v 600mAh  $23.95
PB-13xh (NiMH} 7.2v  1500mAh  $39.95
BC-15A Rapid / Trickle Charger $59.95

For KENWOOD TH-77, 75, 55, 46, 45, 26, 25:

i i PB-6 (wichargeplug!) 7.2v  600mAh  $27.95
. |

al level of interconnect infrastructure, ways. Stay tuned! B PB-8xh (5w, 120V 1500mAh  $49.95
KSC-14 Dual Rapid / Trickle Charger $64.95
R For STANDARD C-628A / C558A / 528A / 228A:
CNB-153xh pk. 7.2v  1500mAh  $32.95
esources CNB-152pk (5w) 12.0v  800mAh $32.95
More information is available both digitally and on paper. The Microship project CRA181 5 Hapsd/Teickla Chatger, il 7833

tte 3 3 : For MOTOROLA GP-300 radios:
naturally has a Web site, which archives the status reports and offers a variety of HNN-9628 pask S oB0A | $1065

related resources and tales. The URL is <http://www.microship.com>.

To automatically receive tech/adventure updates on the project, send an e-mail
<wordy@qualcomm.com>, requesting addition to the nomadness list. An update is
posted every month or two, and there is no discussion, noise, or commercial activity.

Finally, we have two technical monographs available that may be of interest, each
containing full schematics, software listings, component sources, and construction
details. NRL-505 gives enough info to clone our video turret; NRL -504 covers all
three crossbar systems. These detailed publications are $25 each (plus $4 for domes-
tic shipping) and are available from Nomadic Research Labs, 43730 Vista Del Mar,
Fremont, CA 94539-3204. Visa/MC/checks accepted.

Mr. NiCd also supplies batteries for your
LapTor ComputeRs / CELLPHONES
Camcorpers / NiCp & NiMH INserTs

We rebuild Computer packs! Call for info!
Mail, Phone & Fax orders welcome! Pay with

MC / VISA / DISCOVER / AMEX

CALL OR WRITE FOR OUR FREE CATALOG!

Mr. NiCd - E.H. Yost & Company
2211-D Parview Rd., Middleton, Wl 53562

Phone (608) 831-3443

Fax (608) 831-1082
E-mail: ehyost@midplains.net
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Mobile Special

Why Put a Perfectly Good Ham
Rig on a Bicycle?

A ham cyclist looks at the benefits of combining his two favorite
hobbies—benefits to both cycling and ham radio.

hy would anyone put a ham
radio on a bicycle? Sure, there

are a few interesting people who
have done some very innovative things,
such as Steve Roberts, NARVE, who built
alarge computer/radio trailer on his bicy-
cle, which he calls the “Behemoth” (see
this month’s cover and Steve’s article in
this issue—ed.). But is this really bicy-
cling? Is this really ham radio?

Useful and Valuable

As a bicyclist for 28 years and a ham
for seven, I have proven to myself that
ham radios belong on bicycles. They're
useful and sometimes critically valuable.
They’re fun and unobtrusive enough that
even the most die-hard racing cyclist can
easily afford the weight penalty. In fact,
Ientered the amateur community because
I am a bicyclist and saw what ham radio
could do for me. But most ham/cyclists [
know have followed a different path.
They were hams first who became inter-
ested in bicycling later.

In this article, I'd like to share with you
what excites me about the bicycle/radio
combination and, hopefully, get you
thinking about joining the fun yourself.
T'11 talk about:

« Why I find putting a radio on my bicy-
cle to be fun, and what’s in it for you in
your daily routine?

* The bicycle/radio setup. It’s actually
quite simple!

*Skip La Fetra, AA6WK, lives in
Sunnyvale, California. Heis the assistant
newsletter editor of the Bicycle Mobile
Hams of America.

By Skip La Fetra, AAGWK*
lafetra@ricochet.net

The author with his “shack on a bike.” See
text for details of equipment and mounting.
(Photos courtesy of the author and BMHA)

* What’s in it from an ARES/RACES
(Public Service) point of view?

= Personal and public safety.

« Ham radio versus cellular telephones
on a bicycle. How are they different and
which one should you use?

= The innovative fringe. Want to try
bicycle-mobile HF, CW, or packet?
« My own “shack-on-a-bike”

Why “Ham-on-a-Bike”
Is Fun

I’'m a creature of leisure just like the
rest of you. If I'm not having fun, I won't
do it. I don’t bicycle in the rain, and I am
certainly not an “exercise freak.” My
radio is on the bike because that’s where
it belongs: it’s fun to use and very useful
while I am pedaling.

Most of my conversations are social,
but I've also arranged a few rendezvous
as I've ridden, sometimes with hams I've
nevermel before. I've also started out rid-
ing toward areas with different weather
and checked the forecast along the way
(the weather at the San Francisco Bay can
be very different than the weather at
points only 30 miles away). AndI’ve used
my radio to call for help, both for myself
and for others, as well as to telephone
home because I'm having too much fun
to arrive for dinner on schedule. I rode on
Field Day last year and limited myself to
only contacts which were made while in
motion. My score of less than 10 won’t
break any records, butI was doing the ride
for fun and didn’t operate much.

Frankly, I only put my radio on my
bicycle because it is useful to have and
fun to use. And these two hobbies com-
plement each othernicely. Sometimes I'll
ride quietly and just monitor the radio;
sometimes, I'll actively chat with friends
on the repeater, much as you would do
when commuting in an automobile. Other
times, I'll seek out other unusual people
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Closeup view of the author’s in-the-ear microphonelearphone. He attaches it io his helmet
strap with a “hi-tech” paper clip!

to chat with (the simplex calling fre-
quency of 146.520 MHz is good for this).
Last summer, I was bicycling through the
suburbs while talking with a friend on top
of Half Dome in Yosemite National Park
(100 airmiles away), as he related the pre-
vious evening’s ham-assisted helicopter
rescue. That was a memorable ride, and
it wasn’t because of the route that [ took!

I haven’t tried to work the Mir space
station while riding, but I do have a QSL
card from the NASA special-event sta-
tion celebrating the 20th anniversary of
the Pioneer 10 space probe. I particular-
ly like this card because it doesn’t say
“special event station” and it appears to
be from the space probe itself...plus, it
confirms “bicycle mobile.” Thisis DX on
a whole new level!

What Kind of Station?

Getting the most out of your bicy-
cle/ham setup takes a bit of preparation,
but the rewards are well worth it. Try to
answer for yourself the five questions
below. If you’re not sure of the answers,
the BMHA (Bicycle Mobile Hams of
America, see “Resources™) can help.

* Do I want to use my radio while in
motion, or only while stopped some-
where? (I use mine in motion.)

« If it’s to be used just while stopped, is
a simple HT/rubber duck combination
enough? (Iuse an HT, but with a 1/4-wave
whip antenna). If so, then stick the radio

in a jersey pocket or handlebar bag and
start pedaling.

e If in motion, how do I keep control of
the bicycle while using the radio? (The
BMHA has zillions of suggestions on this
topic.) I use a handlebar-mounted radio
and an elaborate but inexpensive setup
consisting of a PTT (push-to-talk) switch
on my handlebars and an in-the-ear
“intra-aural” microphone that is extreme-
ly easy to use.

» How will I power my radio? HT bat-
tery packs or something more robust? (I
use the standard battery packs that came
with my Kenwood HT.)

» Will I operate just VHF, or do I want
to try HF/CW/packet or other modes?
(I'm just a VHF mobiler, on 2 meters and
70 centimeters, and although I have occa-
sionally brought along my packet station,
I'm too chicken to type on the keyboard
while in motion.)

Public Service Aspects

Not all of us are involved in ARES/
RACES or other public service groups,
but, here in the San Francisco Bay Area,
the next big earthquake is always on our

minds. My own town of Sunnyvale, 50
miles south of San Francisco, would be
chopped into seven separate areas if the
bridges were to fall. Automobiles would
be useless, but a bicycle can go anywhere
where you can carry it. A bicycle-mobile
radio will become a priceless asset when
we experience the “big one.”

A non-automobile mobile radio is use-
ful in almost any public safety, outdoor,
or crowd-control event. In my area, the
main events are bicycle tours, equestrian
events, and large gatherings in which
areas of several city blocks square are
closed to automobiles. In each of these
situations, it’s a real asset for the hams to
be mobile, but automobiles are not a
viable choice. Putting the ham on a bicy-
cle is the ideal alternative: we have the
mobility of motorized traffic, but can
thread our way through the densest pack-
ing of event-goers. We have the presence
of a pedestrian, but the staying power and
mobility of the fully-supported vehicle.

The next time you participate in or
monitor the next local event, listen for
stations reporting in as “Bicycle One” or
“Bicycle Mobile Two”—and see what
they can do. I'm sure you’ll be amazed
and impressed.

Personal Safety and
Public Safety

But using a radio on a bicycle is a
responsibility. You’ve all read newspa-
per articles about automobile accidents
caused by one or both drivers becoming
distracted by a cellular telephone. This is
publicity that we don’t want in the bicy-
cle community! And an accident caused
by inattention on a bicycle can really ruin
your day—probably more than an equiv-
alent transgression inside a better-pro-
tected automobile.

Ham radio on a bicycle, just like ham
radio inside a moving car, can be very
safe. You simply need to follow several
simple rules:

» Always fasten your seatbelt (OK, this
one doesn’t apply to a bicycle—I left it
here to show just how simple and uni-
versal these guidelines are—if you don’t
have the discipline to fasten your seatbelt

“Last summer, I was bicycling through the suburbs while talking
with a friend on top of Half Dome in Yosemite National Park (100
air miles away), as he related the previous evening’s ham-assisted
helicopter rescue. That was a memorable ride....”
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in your automobile, then I don’t want to
meet you on a bicycle).

» Keep both hands on the handlebars.
Your first responsibility is to keep con-
trol of your bicycle. If you have a sepa-
rate speaker-mic or handheld radio, then
you have to take one hand off of the han-
dlebars in order to use it. This is fine on
city streets, but please stay off the air (and
in control of your vehicle) while descend-
ing the local mountain roads.

* Your microphone has a dangerous
cord. You don’t want it to get tangled in
your front wheel if you drop it; it’s gonna
ruin your day if it does. I've used two
approaches to reduce the risk:

(1) a microphone cord which isn’t long

enough to reach the wheel, and;

(2) a cord which is fragile enough that

it will break easily if caught and not

tangle in the wheel.

My current choice is Option #2 (with a
secure mounting setup at my helmet).
Neither of these options has to be elabo-
rate. To shorten my microphone cord and
get it in the right position, I've simply
taped the middle of the cord to my brake
cable above the handlebar—now the mic
will dangle an inch or two above the front
wheel if dropped. Similarly, my in-the-
ear microphone is attached to my helmet
strap with a large paper clip.

* Watch yourlocal laws concerning ear-
phones. My state allows you to cover one
ear, but not both. In fact, my style of ear-
phone also lets me hear background
sounds, so I have “open ears,” with one
ear augmented by radio speech.
“Walkman-style” headphones can be
dangerous, not only because they cover
both ears but also because their users
often turn up the volume to drown out
local sounds. Be responsible: you are lis-
tening to communicate; not to distract.
Communications audio does not need to
be loud enough to drown out local traffic
noise, and you’ll be safer if it doesn’t.

* Have Fun. You're doing this because
you enjoy it. Ifitisn’t fun, you won’t pay
attention, and you won’t be getting or
providing any value. Experiment with
your setup. Find a relationship with your
bicycle and your radio that works for you.
I can assure you that it will become a life-
long passion.

Cellphones as a
Substitute—Not!

Cellular telephones are becoming
incredibly popular. They’'re easy to use
and don’t even require an FCC license.

&

AA6WK's “operating position.” The HT is strapped into an old headlight mount, and an

external push-to-talk switch is mounted to the handlebars (not visible in photo).

They’ll take over what ham radio is
doing, right? WRONG! While cell-
phones have their benefits, they don’t
match what a ham radio can do, particu-
larly in the RF-difficult areas where many
bicyclists like to ride.

A few months ago, I wrote an article
for the BMHA newsletter (see
“Resources” to get a sample copy) that
discussed this topic. It was called “The
Cellular Ham” and was later reprinted in
several more club newsletters. My points
seem to have made a hit with these
respective editors, so I'll repeat them
briefly here:

¢ Safety—RF from both ham radios and
cellphones is not much of a worry. Safety
from dropping your microphone into
your front wheel is of greater concern and
has been covered above.

* Size and Weigh+—Ham radios and
cellphones are now small enough and
light enough that size and weight are no
longer an issue if you're buying a unit
specifically for bicycling use.

much License—A license is required for
a ham HT., but not for a cell phone.

» Cost—Cellphone service.costs a lot
(particularly here in the San Francisco
Bay Area, one of the most expensive cell-
phone markets in the nation). Ham radio
service costs nothing, although it is con-
sidered good form to join one or more
repeater groups and pay nominal dues.

» Where they work—Both work in most
areas. Both are virtually assured of a con-
nection in metropolitan or high-traffic
areas. In the mountains, however, ham

radio has the edge because of where hams
tend to mount repeaters, and the ham has
a choice of target frequencies (and, there-
fore, locations) to contact, while the cell-
phone user only has access to the sys-
tem’s antenna towers, usually located
along major highways.

* Emergency use—The cellphone can
dial “911" (which will most likely con-
nect you to the Highway Patrol), while
the ham can choose whom to contact. But
the ham has to know who to contact, or
this advantage is removed.

» Ham radio is “open”—A cellphone is
easier, and more private, for calling
home, but ham radio is a many-person
experience. The whole group can hear
what is said (you can call over the moun-
tain with “This is AA6WK, can someone
tell me what the weather is like over at
the beach?” or perhaps “AA6WK broke
a spoke, is there anyone who has an old-
style Regina freewheel tool?). With a
cellphone, such inquiries are difficult,
expensive, or just plain impossible.

* Preference—l ended my article with
“your mileage may vary,” and you may

“...we have the mobility of
motorized traffic, but can thread
our way through the densest
packing of event-goers. We have
the presence of a pedestrian, but
the staying power and mobility
of the fully-supported vehicle.”
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Detail of AA6WK’s bike-mobile antenna.
Note the string about 314 of the way up—it
stretches from one brake lever to the other
and keeps the antenna stable on even the
bumpiest roads or trails.

prefer either a cellphone or a ham radio
while you bicycle. I am lucky enough to
own both, but my cellphone stays home
while my ham radio is a faithful com-
panion on my bicycle whenever I travel.

The Innovative Fringe

In my role as assistant newsletter edi-
tor for the BMHA, I've seen a number of
interesting applications of ham radios
and bicycles. I have already mentioned
Steve Roberts, N4RVE, and his
“Behemoth™ bicycle. There are also
many BMHA members who take QRP
(low-power) rigs into the woods and

“Ham radio is ‘open’—A
cellphone is easier, and more
private, for calling home, but
ham radio is a many-person
experience.”

TELETEC RF POWER AMPLIFIERS

Medels shown have meter option installed

DXP SERIES DXR SERIES
MODEL # FREQ. PWRRATING RETAIL MODEL # FREQ. PWR RATING RETAIL
(INJOUT) PRICE R=Rack (INOUT)  PRICE
D=Desktop
DXP-L180 6meter 15W/180W  $379.00 DXR-L180_ 6 meter 15W/180wW $639.00
DXP-V175 2meter  50W/175W $329.00 DXR-V175_ 2 meter S0W/MT75W $629.00
DXP-v220 220 MHz 20W/150W $369.00 DXR-V220_ 220 MHz  20W/150W $659.00
DXP-U150 70 cm 30W/150W $429.00 DXR-U150_ 70cm 30W/150W $789.00
Teletec's DXP Series linear amplifiers clearly outperform the competition. The die cast

aluminum heatsink provides an attractive low profile, but powerful package. These amplifiers
operate in all modes: FM, SSB, CW, and AM. Transmit/Receive switching is automatic — RF
sensed. Over/Reverse Voltage, Over-Temp, and VSWR protection are provided. Available
options include: ATV tuning, Repeater tuning, Preamp disable and keying wire kit. “N"
connectors are also available (std on DXP-U150).

Teletec's DXR Serles linear amplifiers are 100% duty cycle packages. Super quiet dual fans are
used to keep the heatsink and internal components extremely cool. DXR series amplifiers
provide the same operational features as the DXP series. “N" connectors standard on all DXR
models.

Teletec's DX Series GaAs FET Preamps are also available for $74 plus S&H.
VISA/MASTERCARD ACCEPTED, 12 MONTH UNLIMITED WARRANTY

Prices and specifications subject 1o change without notice.

TELETEC For more information, call or write:
10101 Capital Bivd, Wake Forest, NC 27587 — LISA
CORPORATION Order Line: Toll Free (888) 323-6888

Technical: (919) 556-7800 Fax: (919) 556-6180
E-mail Address: TELETEC @SPRINTMAIL.COM
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The Brighter Side of
Duzl Bamelsd
THR-G71A

« Up to 6 Watts Output

« llluminated Keys,
Backlit Display

= 200 Memory Channels

» PC Programmable

» Wide Range Receive
(Inc. Aircraft)

= High Performance
Antenna

« Remote Front Panel

* New Blue Pos/Neg Display

» 1200/9600 bps Data
Transmission

* Built-in Duplexer

* Built-in Encode/Decode

= 280 Memory Positions

8123 Page Blvd « St. Louis, MO 63130 « (314) 427-6116

MAIL ORDERS CALL
TOLL FREE 1-800-669-5810
FAX ORDERS (314) 427-3147
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mountaintops on bicycle tours and have
a tremendous time with both the sport of
bicycling and the hobby of ham radio.
Many of these intrepid souls hang up
small solar arrays as they bicycle and
recharge their batteries for the next night
of calling *CQ.”

Several have found handheld trans-
ceivers that operate on the world-span-
ning HF bands and can make contacts
several thousand miles away while ped-
aling along. And a few brave souls have
even mounted CW paddles on their han-
dlebars. They don’t use a straight key
(one of my favorite quotes is “don’t use
a straight key—you'll sound as if you are
trying to send CW while pedaling a bicy-
cle”! How true.) As I mentioned before,
I'd even tried bicycle-mobile packet.
Your opportunities are limited only by
your imagination.

My “Shack-on-a-Bike”

I’'m pretty much a low-key radio/bicy-
clist. Because bicycling is my “first
love,” I’ve built my radio setup to match
my riding style rather than vice-versa.

In the equipment department, I use a
Kenwood TH-77A dual-band HT con-
nected to an in-the-ear microphone (trade
name “EarTalk” that I purchased via
mail-order). My antenna is a homebrew
L/a-wave whip, but I've also used 1p-
wave AEA “Hotrod” antennas with lots
of success. I use the radio’s standard bat-
tery pack (I carry a spare) and, as [ men-
tioned, my microphone cord is fragile
enough (by design) thatit will break away
in an accident.

How do I mount it all? I used to carry
my radio in a handlebar bag, but a few
years ago, I decided to carve up an old
headlight holder, which now holds the
radio mounted nicely on my handlebar
where I can see and manipulate it with
ease. My antenna mount design is where
I was most creative: the base of my anten-
na is cabled to the bottom of my handle-
bar bag, and it projects up through a loop
in a piece of string which is attached to
both brake levers. This provides a soft-
but-sturdy two-point suspension to hold
the antenna securely, on even the bump-
iest of roads, without putting much strain
on the radio or the antenna connectors.

What Are You
Waiting For?

It’s time for you to startriding and ham-
ming. Start now. Have fun. You can put
your radio on your bicycle, and you will
have fun. Contact the BMHA and they’ll
get you started in the right direction. As
a local advertising slogan says, “I guar-
antee it.” I hope to see you on the roads
and on the air. |

Resources

More information on combining ham
radio and bicycling is available from
the Bicycle Mobile Hams of America
(BMHA), a world-wide organization of
over 400 members. For a recent issue
of the group’s quarterly newsletter and
more information, send a business-
sized SASE (Self-Addressed Stamped
Envelope) to BMHA, Box 4009-CQ,
Boulder, Colorado, 80306. BMHA
chairman/founder, Hartley Alley,
NAGA, will give you a warm welcome.

on the frivolous.

Please send me

AN EWARUNRERIOW
DAWVENINGRAWSKEOTIVIL

"33 Simple Weekend Projects for the Ham, the Student, and the Experimenter” gives only
a hint at the fun and satisfaction to be found between the covers of this little book. Dave
Ingram, K4TWJ, has pulled together a wide ranging collection of do-it-yourself electronics
projects from the most basic to the fairly sophisticated, and even touching

You'll find an interesting and very do-able array of useful devices: station accessories
for VHF FMing, working OSCAR satellites, joining the fun on HF, trying CW, building
simple antennas, even a complete working HF station you can build for $100.

Add a measure of practical tips and techniques on how to build electronic projects
yourself, and you've got an information-packed book that will keep the newcomer or the
most experienced home-brewer busy for many a pleasant weekend.

copies of 33 Simple Weekend Projects.

CQ Communications, Inc.
76 North Broadway
Hicksville, NY 11801

Phone: 516-681-2922

Fax: 516-681-2926
or call toll-free

Name Call Sign

Address

City State Zip
( )Check ( )MasterCard ( )VISA ( )AMEX ( ) Discover

Card No.

Signature

1800-853-9797
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Q:Iwould like to know how a microwave antenna dish works,
also the difference between hot standby and space diversity?
Also, are there are any books which are easy to follow that talk
about digital and analog communications? Thank you.

Zaki Alkhulaitit
(zaki.com@worldnet.att.net)

A: A dish antenna works on receive by collecting signals that
strike any part of the dish surface and bouncing them to a cen-
tral “focal point” above the center of the dish. Here, all of the
signals are added together and fed (usually through a preamp)
to your receiver. On transmit, it does just the opposite: signals
coming from the focal point are bounced off of the dish surface
into the air. The size of the dish and the area “illuminated” by
the antenna determine its beamwidth.

When I asked one of our technical gurus about easy-to-
follow books explaining analog and digital communications, he
responded, “That' s an oxymoron.” That aside, | happen to have
the latest Howard W. Sams catalog on my desk, and it includes
a book under its Prompt Publications imprint titled, Basic
Digital Electronics, by Alvis J. Evans (ISBN # 0-7906-1118-X).
The description starts out by saying the book “will teach you
the difference between analog and digital systems....,” so it may
be just what you're looking for. I haven't read it, so I can’t
vouch for it personally. You can get more information from the
Sams’ Web site at <http://www.hwsams.com> or at your local
bookstore (be sure to bring that ISBN # with you).

I asked our microwave columnist, Kent Britain, WASV.JB, to
answer your questions about hot standby and space diversity.
Here is his reply:

It’s very important for Microwave links to be running 99.99%
of the time. It"s standard practice of each link to have two trans-
mitters and two receivers. The second units are always left
on...on “Hot Standby.” There are many fault detection circuits
on each board. If the Primary unit pops a fuse or pulls the wrong
amount of current, everything is switched over to the “Hot
Standby™ unit in a few thousandths of a second.

With space diversity, the operators of a microwave link will
have both transmitters and receivers running all the time. A
*voting” circuit picks the link with the best signals. So, if a bird
flies by or unusual tropospheric bending occurs on one path, sig-
nals switch to the other. Good engineering says the antennas
should be at least 10 meters apart or using different frequencies.

—WASVIB

@: You have published two articles on grid squares, the first
in September, 1997, and the second in February, 1998. They
both cover about the same material, but only for the basic grid
squares. I would like information on how to determine the sub-
grids that are used for microwave QSOs. I understand that they
are only three miles by four miles in size.

I have an RF CAD program by Gary A. Field that gives the
grid square for my QTH as EN44hs. From the articles, the first

Questions and Answers About Ham Radio Above 50 MHz

four digits can be calculated, but not the last two. Can you give

me the correct formula to use for determining the last two digits?
73

Kenneth W. Reetz, KAOPVY

Fall Creek, Wisconsin

A: The information in our “Basics” articles (to which you
refer) are intended to provide a “basic” introduction to certain
aspects of our hobby. That's why we didn’t include the rest of
the formula. Here it is:

Go back to the numbers you got that gave you the “44” part
of your grid square. Start with the latitude. You used the num-
ber just before the decimal to give you the first “4” ; now, take
the numbers after the decimal point and multiply by 24. The
digit immediately before the decimal in your new product will
give you the first small leiter, based on O=a, 1=b,...7=h, eic.

Now, do the same thing with your longitude figures. Take the
product that gave you the second “4" and multiply the num-
bers after the decimal by 24. Again, the digit immediately before
the decimal in your new product will give you the final small
letter, based on O=a, 1=b,...18=s, elc.

Working backwards (from your 6-digit grid square), you can
calculate your latitude and longitude with the following for-
mulas, with letters A—F representing each of the six grid char-
acters in order:

Latitude = [10B + 1D + F/24] - 90° N. / Longitude =
[20A + 2C + E/12] - 180° E.
So, for grid EN44hs, it’ d work out as follows:

Latitude = [(10¥13) + 4 + (18/24)] - 90

= [130+4+.75] - 90

=134.75 - 90

=44.75 (44.75° North)
Longitude = [(20%4) + (2*4) + (7/12)] - 180

= [80+8+.583] - 180
= 88.583 - 180
=-91.417 (91.417° West)
Ifyour latitude and longitude numbers don’ t agree with these,

then your subgrid must be something different. All of the for-
mulas can be found in the CQ Amateur Radio Almanac.

Do YOU have a question about any aspect of “Ham Radio
Above 50 MHz"? We’ll do our best to give you a clear, concise
answer—or if it’s not a question that has just one easy answer,
then we’ll invite readers to offer their solutions. Send your
questions to: Q & A, CQ VHF magazine, 76 N. Broadway,
Hicksville, NY 11801; via e-mail to <CQVHF@aol.com> or
<72127.745@compuserve.com>; or via our Web page at
<http://members.aol.com/cqvhf/>. Be sure to specify that it’s a
question for “Q & A.”
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Get 100-Plus Mile Mobile Range
on YHF Sideband!'—FPart 1

Here's a practical guide to going SSB-mobile on the “weak-signal”
portions of our VHF and UHF bands—and talking farther than you
ever thought possible! In Fart 1, KIMAF covers the nuts and bolts of
putting together an SSB mobile station.

ow many of you have had this
H happen? You've had a VHF base
station for years, and maybe even
dabbled a bit in VHF SSB weak-signal
work. Every once in a while, you run into
a mobile station out there. You think he’s
going to say, “Oh, I'm just down the road
a few miles from you,” but no...he’s 150
miles away.

It only had to happen to me a couple of
times before I started asking some seri-
ous questions about mobile operation on
VHE. Pretty soon my 25-watt, 2-meter
all-mode rig (“all-mode” is usvally a mis-
nomer; these radio’s most often come
with SSB, FM, and CW, but not AM) had
a bracket for itself in my van, along with
a dedicated 14-inch “halo” antenna
mounted on the back of the vehicle. What
could I do with this setup? Would any-
one be on? More importantly, would any-
one hear me? I wasn’t sure, but the real
fun part was next.

The First Contacts

“OK,”I'thought, “let’s give ita whirl—
get in the van and try a couple of CQs.”
Local station WZ1V, Ron Klimas,
answered my call and asked me if I was
a base station. That’s one of the best com-
pliments a mobile station can get—being

*Mark Casey, KIMAP, lives in
Hampden, Massachusetts, and enjoys
VHF/UHF/microwave operation from
home, mobile, and while hiking. “I love
those hilltops,” says Mark.

By Mark Casey, KIMAP*
e-mail: KIMAP@juno.com

Photo A. The author and his mobile SSB station. His setup was much simpler to start with (one
rig and one antenna) and yours can be, too. (All photos by the author)

mistaken for a base! Ron was about 40
miles away, not bad for the first try in the
driveway. But I figured the true test
would be seeing if [ could make any con-
tacts while in motion.

My job involves a lot of driving, and
that day 1 had several hours of “wind-
shield time” planned. After a half-hour or
so of on-off CQing, a low to moderate
strength station answered. It was the late
Tom Kirby, WI1EJ (now a silent key).
Tom gave me a decent signal report and
[ could hear every word he said, from 120
miles away! Remember, there are no
repeaters on SSB...but Tom was running
500 watts and four antennas. Fortunately,
similar setups are common among side-

band operators, and they will greatly
extend the working range of a mobile sta-
tion by compensating for your generally
low power and omnidirectional antenna.

Another great opportunity for mobile
operating is vacation time, especially if
you're driving through heavily populat-
ed areas, such as down the East Coast
along I-95 for that winter respite in
Florida (I live in New England). My fam-
ily and I did this about three years ago,
and I took full advantage of the drive to
wake up every 2-meter sideband station
I could between Hartford, Connecticut,
and Key West, Florida!

I really started a pileup one evening
around Daytona Beach. We were headed
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Photo B. The halo and its squared-off cousin,

the squalo, are among the best choices for

SSB mobile operation. They're available
from a variety of sources.

south at a respectable 60 mph, the wife
and two kids tired out and snoozing in the
back seat. After the requisite CQs, a local
station answered, followed by another
about 50 miles away, then another about
100 or so miles downstate. The addition
of a 150-watt solid state amplifier was
worth it. All of these guys could hear me!
Even after we moved off the calling fre-
quency of 144.200, and up to 144.210
MHz, this kept going all evening with
anywhere from two to five stations in the
fray until we arrived in Ft. Lauderdale
around midnight.

This has been the story during several
winter vacations. My friend Dean,
W4WHN, located in the Florida Keys,
and | kept nearly every morning and
evening sked that we made on 2-meter
sideband while my family was vacation-
ing at various places around the Orlando,
Tampa, and St. Augustine areas, a stretch
of 200-plus miles. Nearly every time I
had a little time to operate, a couple of
stations would come back to me.

One nice thing about heading south in
the winter is that you get summer back,
and, in Florida, it comes back with regu-
lar tropospheric ducting openings
throughout the winter season. The typi-

billionths of a Second!

The most accurate clock on Earth. These
smart clocks tune into the radio signal emit-
ted by the US Atomic Clock in Colorado,
which deviates less then 1 second over a
million year period. They synchronize them-
selves automatically to the exact same time
daily and adjust even for daylight savings
time and leap seconds. You can now have the wor]d s most accurate time 24 hours a day to be in
control of time or start your day. These precision ZEIT timepieces are engineered in Germany
and are easy to use using the latest in radio-controlled technology. Just set the time zone and the

built-in micro chip does the rest. ZEIT-accurate! precise! reliable! & fully automatic

ZEIT Atomic Wall Clock with thermometer and hygrometer
great for home or office —1AA, Large 12".Only $99.95 (below)
Arabic numeral clock Only $79.95 (not shown)

ZEIT Atomic Watch with bYNCTIML the world’s

most accurate watch with hour, minute and seconds.
‘Watch the hands spin at 80 times its normal rate until they
stop at the precise time. Shock-resistant polymer case with
built-in receiver for Atomic Time Signal (water-resistant).

WALL CLOCKS—ALL STYLES AVAILABLE

ZEIT Atomic Dual Alarm & ZEIT Atomic PC
Sleek European design with large 2 line LCD
display with exact time in hours, minutes, seconds;
month and date, or any two US and world times.
At 8 oz even ideal for travel; includes dual alarm
with nighttime illumination, time zones and lithium
battery backup. Super sensitive built-in receiver.
2AA bat. included. Black arch design at 5" x 4" x
212" ONLY $79. Two only § 129,

ZEIT PC with serial cable and software for WIN.
Also shows UTC Time in 24hr mode. Only $99

Gifts Haven’t Been Easier!
Atomic Clock Controlled Time:
Credit Card Orders
Call woll free 1-800-985-8463 24 hrs

Send checks/money orders to:
ARCRON-ZEIT

Sets itself daily and shows date with second hand. Mineral

lens, black or white dial & leather band. Only $149.95 seiJone iz, DIk Brodk 1 aD 740

fax 630.575.0220 http://www.synctime.com

CIRCLE 61 ON READER SERVICE CARD

To) OrderaBackelssues

Send 4.00 Per Issue
When ordering back issues include the following information: Name, address,city,state & zip.
Please make a list of the issues you're requesting. When paying by credit card send the num-
ber along with the expiration date. Check, Money Order, Mastercard, VISA, Discover and
AMEX accepted. Complete Your Collection Today!

CQ VHF, 76 North Broadway, Hicksville, NY 11801

Phone: 516-681-2922 Fax: 516-681-2926

+ DIP switch programmable

+ CTGSS encoder

+ All 32 EIA tones from
67.0 to 203.5 hz included

* May be ordered with
custom tones

* Fully enclosed CTCSS
encoder

* All 32 EIA tones from
67.0 to 203.5 hz included

* Perfect for mobile /
base applications

S-EPA Encoder
Fx1a x4
§5-32PA DIP Switch Programmable CTCSS Encoder

+ 51 CTCSS Tones
= 106 DCS Codes
» Supports 157 Repeater Subscribers
* On-Line Computer Help
» Repeater CW ID
» Air Time Loading & Analysis Graphs
+ Signalling Formats: CTCSS
DCS & DTMF

TE-32
525 x 3.3 x 1.7

$28.95 TE-32 Multi-Tone CTCSS Encoder $49.95

= Eight programmable,
selectable messages
= Fully field programmable
via included keypad
* Meets all FCC
identification requirements

TP-3200 Shared Repeater Tone Panel NEW
TP-3200D Table Top Version $269.95 each (g LOWER
TP-3200RM-A Single Rack Mount version  §279.95 each | PRICE

“TP-3200RM-B Triple Rack Mount version
*Holds up to three TP-3200s

$279.95 each
Call or write to receive our 10-8 Automatic Mnrsa Sla!lnrr |dentifier 58)(‘3

full Product Catalog or visit COMMUNICATIONS SPECIALISTS, INC.
our Web site for complete I 726 WEST TAFT AVENUE » ORANGE, CA 92665-4296
information at: = (714) 998-3021 » FAX (714) 974-3420

- Entire U.S.A. (800) 854-0547 » FAX (800) 850-0547
http://www.com-spec.com ' hitp://www.com-spec.com ;

10-8 Automatic Molse Cude [dentifier 5
1.85"x 1.1 sb”
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Photo C. RadioShack’s mirror and luggage-
rack mount is a good candidate for attaching
a halo antenna to your car.

cal range of 50 to 100 miles becomes 100
to 200 miles, especially during the early
morning, slightly before sunset and for a
couple hours afterward.

Planning Your Station

Have I talked you into it yet? Here’s
another good reason to try SSB mobile
on VHF: It’s easy to get on, with a wide
choice of equipment available for the 6-
meter, 2-meter, and 70-centimeter bands.
This leads to the first “most commonly
asked questions” answer. Yes, you get
FM and CW along with SSB on all cur-
rent model sideband VHF rigs and that
feature makes mobile operation even
more attractive, since the same radio can
hook you up with FM repeaters if you
need help or directions. (Properly tuned,
most of the antennas we'll talk about soon

will perform fairly well in the FM sec-
tions of their respective bands too!) There
are a couple of older model rigs with SSB
only, but these are few and far between.
On the other end of the spectrum, the
HF/VHF ICOM IC-706 and Alinco DX-
70T/TH also have AM!

Now, let’s get down to the nitty gritty
of setting up an SSB mobile station.
Remember, we’re not talking about a
full-blown rover setup here, justa mobile
SSB station for everyday fun. My current
setup is shown in Photo A. Let’s take first
things first and the first two things are:
A) Budget, and B) Equipment.

Let’s look at B first, then figure out
how to make it fit into A. You’re going
to need a transceiver, mobile mount,
antenna, antenna mount, some coax, a
power cord, and, if you have a few extra
bucks, an amplifier. In the tug of war
between budget and obtaining the guts of
the project, see if you fall into one of these
three categories:

1. Scrounger: Search hamfests, swap
lists and nets for used rig (single band),
parts, etc. Maybe build your own mounts
and antenna. Total: $300-$500.

2. Comfortable: Used or new rig,
maybe for more than one band; purchase
mounts, and maybe an amp. You might
want to have some fun building your own
antenna. Total: $500-$1500.

3. Hogwild: New rig(s), more than one
band, amplifiers, several antennas. Total;
$1500 and up.

OK, you guessed it, I'm a class AAA
scrounger, too! If you've got the time, the
budget station will perform as well as the
store-bought one. The key ingredient

Photo D. Four-inch wall mounts can be used for a serious installation—attach them to a door
and you can mount a mast for a beam (see Photo E).

here is perseverance in attending ham-
fests, listening to swap nets, and reading
the swap pages in local club newsletters
and national publications. In addition,
some dealers have great deals on traded-
in merchandise, so keep your eyes open.

Which Rig Should | Use?

Forthose in the scrounger category, the
choices are limited to a few older rigs like
the ICOM IC-202 (8 watts on 2 meters,
USB/CW only), the Yaesu FT-480 (10
watts on 2 meters, SSB/CW/FM), the
Yaesu FT-290/first generation (2 watts
on 2 meters, SSB/FM/CW), and the KLM
Echo IT (5 to 10 watts on 2 meters,
USB/CW only). Most of these manufac-
turers also made similar rigs for 6 meters
and 70 centimeters.

If you can squeeze into the comfortable
group, your choices widen. In the used
rig department, add the Kenwood TR-751
(25 watts on 2 meters, SSB/FM/CW) and
TR-851 (25 watts on 430 to 440, SSB/
FM/CW), the ICOM IC-706 (100 watts
on 6 meters, 10 or 20 watts on 2 meters
and 100 watts on HF! SSB/FM/CW/
AM). In the new rig department, you’ll
like the single band Yaesu FT-290/R11 (2
or 25 watts on 2 meters SSB/FM/CW),
the FT-690/RII (2 or 10 watts on 6 meters,
SSB/FM/CW), the FT-790/RII (2 or 25
watts on 430-450, SSB/FM/CW) series
(see February's 10-year review on these
models—ed.), Kenwood’s TM-255A (40
watts on 2 meters, SSB/FM/CW), TM-
455 (35 watts on 430 to 440 only,
SSB/FM/CW), and Alinco’s multi-band
DX70T/TH (10 or 100 watts on 6 meters
and 100 watts on HF, SSB/FM/CW).

For those who want to go hogwild,
choose any or all of the above, and con-
sider adding 222, 902, 1296, and higher
frequency bands. You will need frans-
verters for these bands. Downeast
Microwave, SSB Electronic, and others
make transverters for these bands and
others up to and including 10 GHz! A
“drive rig” is necessary for transverters.
Usually the drive rig is a 2-meter SSB rig
that is used as an IF for the transverter
and supplies anywhere from 1 milliwatt
to 10 watts, depending on the require-
ments of the transverter. Check space in
your vehicle first (maybe you really don’t
need that front passenger seat)!

Getting the Signal Out

Selecting an antenna can be tricky.
Horizontal polarization works best on
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Photo E. If you mount a beam on your vehicle
and use it while driving, make sure that it's
locked in position and that it doesn’t stick out
more than 12 inches from the side of the car.

sideband. but may be a bit unwieldy,
especially on 6 meters, where the stan-
dard halo diameter is 26 inches. You can
easily mount these on your vehicle, and
they will stand up to even highway
speeds. But be prepared for a few funny
looks and comments. My favorite one is
“Canyoutalk to themoon?” Answer: yes,
if you’ve mounted an eight-element or
longer beam for 2 meters on your ride.
(Moon-bounce is technically possible,
although you might have to pull over for
a few minutes.)

Seriously, the halo/squalo is the best
and most durable antenna for any of these
bands. The halo is circular (see Photo B)
and the squalo is almost square. Both
work equally well and take up about the
same space. Halos and similar antennas
are available from several companies,
including KB6KQ, The Olde Antenna
Lab, AEA, and M2. For mounting the
halo, RadioShack offers several types of
mounts; my favorite is the #21-937, a
mirror and luggage rack mount (Photo
C). This can also be used as a gutter

“If you’ve got the time, the
budget station will perform as
well as the store-bought one.
The key ingredient here is
perseverance....”

mount—sjust don’t be afraid of using that
electric drill!

Several hams here in the northeast have
constructed simple dipoles for 2 meters
with excellent results! If you want to
build your own dipole, you'll need a
mount (RadioShack or your nearest ham
dealer), an aluminum rod of 18- to 1/a-
inch diameter, and a durable non-metal-
lic post about 20 to 35 inches long, to
which you’ll attach the dipole and feed-
line (a hardwood handle with a base spring
works surprisingly well). You may not be
able to attach the two dipole elements in
exaclly the same plane, but a difference
of 112 inch or so will be insignificant.

The third antenna choice, but only for
2 meters and shorter wavelength bands,
is the beam. To mount your beam, you’ll
need a pair of 4-inch wall mounts (Radio
Shack #15-883 or similar; see Photo D).
Take the inside panel off of the door of
your choice—the driver’s is the most
convenient—and drill four °/16-inch
holes matching the wall mounts for the
four 3/4- to 1-inch stainless steel bolts
you’ll be inserting. Install the bolt head
inside and add a stainless steel nut to the
bolt end that is slightly protruding out-
side of the door. Tighten up the nut to the
max, put the panel back on and use
wingnuts to attac,h the wall mounts. After
this, any 1- to 1 1/2-inch medium-weight
masting will make a great mount for your
beam. (Your wife wasn’t really expecting
much resale value for that car, was
she?—ed.)

Properly mounted and installed, a two-
to six-element 432-MHz beam can be
used at highway speeds. A 2-meter beam
can be used as well, but just make sure
the beam is locked in place so that it
doesn’t stick out laterally more than 12
inches from the side of your vehicle (see
Photo E).

The final antenna choice is the mag-
mounted or any standard permanently
mounted vertical whip. Your VHF-FM
antenna will usually work fine, and you
can and will be heard on sideband with a
vertical antenna (you can see mine in
Photo F), but look for a 10- to 50-mile

I /
TN ENFWEEE‘ING

13620 Old Hwy 40

Boonville, MO 652337, \ ¥
Model | Ht. | Base | Ant. Ld, | UPS ppd
RT-424 | 45 | 247 6sq.ft. | 159.95
RT-832 g’ 32" 8sq.ft. | 229.95
RT-936 | 9" 36" | 28sq.ft. | 389.95
RT-1832| 17.5° | 32" | 12sq.ft. | 524.95

f=—] = f )|

[— 816-882-2734

27y http:/www.glenmartin. com |
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' DELPH

ENTERNETT

@@fj ouj]ﬁn@

IEVHF e
oniDeiphill

To sign up dial

1-800-365-4636

with your computer & modem,
and enter ELECTRONIC at the

sign-up password prompt! You
can find CQ VHF Magazine in the
Radio & Elecironics Forum
(GO HOB RADIO). -
http://www.delphi.com/elecironic

40 YEARS OF QUALITY ANTENNAS
SKYMASTER H.F. KITS FROM $275.95
PRE-TUNED H. F. QUADS FROM $379.95
Quad Antennas From 2 Through 40 Meters
2 METER 4 EL. PRE-TUNED $44.95 + §7.00 S&H
6 METER 2 EL. PRE-TUNED $69.95 +515.00 S&H
BEST_PRICES ON DOUBLE BRAIDED "DACRON" ANTENNA ROPE
visit our new web site http://www.cubex.com
Write Or Call For Free Catalog
2761 SATURN ST. "C" BREA CA 92621
(714) 577-9009 FAX (714) 577-9124 v
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= OMNIDIRECTIONAL
- SMALL SIZE
- PRE-TUNED
« HORIZONTAL POLARIZATION
- ALUMINUM CONSTRUCTION
- MOBILE or BASE OPERATION...
(Yes, these are the same antennas
you have been reading about)
6M-$95.00 ppd; 2M, 222 or 432 Mhz - $50 ppd...
Stacking harness for 2 antennas - $40.00 ppd
Need custom masting? CALL
hzrw

KB6KQ ANTENNAS
70 ARROWHEAD DR., CARSON CITY, NV 89706

e
NORM PEDERSEN

(702) 885-7885 OR 841-1880 (FAX)
KB6KQNORM@aol.com
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Photo F. While they're less than ideal for SSB work, vertical whip antennas (seen in between
the horizontal ones here) can still get you on the air with a decent talk range.

range instead of 50 to 150 miles with the
horizontal (due to cross-polarization
losses of nearly 20 dB).

Installation Tips

You'll want to run your power lead
directly to the battery with an insulated,
stranded wire power cable. Use #12 wire
for power levels of up to 25 watts, #10
for 25 to 75 watts, and #8 or larger for 75
watts and up, including your amplifier.
Both wires should be fused as close to the
battery as possible.

A good quality RG-58U stranded-type
coax combines the best properties of size
and durability for most mobile installa-
tions on the 50- through 450-MHz ama-
teur bands. If you have enoughroom, RG-
8X is even better. Avoid sharp bends in
the cable, and avoid often-used doors (if
you have to run the cable through a door).
Keep cable length reasonably short and
use good quality connectors. Coax seal or
automotive windshield tape make excel-
lent protectors for an outside connection.

PL-259/S0-239s, also (mis)known as
UHF connectors, should work adequate-
ly at frequencies up to 450 MHz;
although, if you feel confident in your
abilities in the miniature assembly field,
you might try type “N” connectors for
144 MHz and up.

Next, look for a high-capacity battery
for your car. A battery with 600-plus cold
cranking amps (CCA) and a reserve
capacity of at least 80 minutes will
increase the likelihood of your car start-
ing the next morning after leaving the
radio on all night. A recent check at the
local warehouse store found an 875
cca/l65-minute reserve capacity battery
for my truck priced at only $48.00! Look
closely at battery specifications, as there
are many types and the rating is much

more important than warranty length. If
you've got a few extra bucks and some
room under the hood, a spare battery is a
good investment also.

More Power, Larger Ears
and the Extras

Do you need an amplifier? No, you can
do a lot on VHF sideband with only 10
watts, but most mobile ops with room in
the budget go for the standard 100- to
170-watt “brick™ amplifiers to increase
their range to a sensational level! Used

price for one of these is in the $100 to
$200 range, and new can run you $200 to
$400. If you get hooked, an amplifier in
this range will be a valued investment.
Amplifiers fit nicely under front seats or
in the trunk compartment, behind the rear
seat. Remember to leave at least one inch
of air space above and around the amp for
temperature protection.

How about a receive preamp? Since
cable lengths are short in mobile instal-
lations, the only preamps you'll find
worthwhile are the ones already in therig.
or build into an amplifier. When you’re
shopping for an amp, it’s worthwhile to
pick one with an internal preamp.

An amplified speaker is also a very
good investment. Many of those distant
stations that would have been part of the
road noise using the stock speaker can be
heard very well using an external ampli-
fied speaker.

Operating 55B Mobile

Once you’ve got your mobile VHF
sideband station set up. it’s time for some
fun on the air! But we’re just about out
of room, so we’ll cover the operating end
of the picture in Part 2. Between now and
then, you can work on putting your SSB
mobile station together! 8]

Rigs & Transverters

kenwood.net>

Internet: <http://www.yaesu.com>

Antennas

@aol.com>.

Resources

The equipment suppliers mentioned in this article may be contacted as follows:

Alinco USA, 438 Amapola Ave., Suite 130, Torrance, CA 90501; Phone: (310)
618-8616; Fax: (310) 618-8758; Internet: <http;//www.alinco.com>.

Downeast Microwave, Inc., 954 Rt. 519, Frenchtown, NJ 08825; Phone: (908)
996-3584; Fax: (908) 996-3702; Internet: <http://www.downeastmicrowave.com>

ICOM America, Inc., 2380 116th Ave. NE, Bellevue, WA 98004; Phone: (425)
454-8155; Internet: <http://www.icomamerica.com>

Kenwood Amateur Radio Products Group, P.O. Box 22745, 2201 E. Dominguez
St., Long Beach, CA 90801-5745; Phone: (310) 639-5300; Internet: <http://www.

SSB Electronic USA, 124 Cherrywood Dr., Mountaintop, PA 18707; Phone: (717)
868-5643; Internet: <http://www.ssbusa.com>
Yaesu USA, 17210 Edwards Rd., Cerritos, CA 90703; Phone: (562) 404-2700;

AEA Division of Tempo Research Corp., 1221 Liberty Way. Vista, CA 92083;
Phone: (800) 258-7805 (Orders only); Tech support: (760) 598-9677; Fax: (760)
598-4898; Internet: <http://www.aea-wireless.com>.

KB6KQ Antennas, c/fo Norm Pedersen, KB6KQ, 70 Arrowhead Dr., Carson City,
NV 89706; Phone: (702) 885-7885; Fax: (702) 841-1880; E-mail: <KB6KQNORM

M2 Antenna Systems, Inc., 7560 N. Del Mar Ave., Fresno, CA 93711; Phone:
(209) 432-8873; Fax: (209) 432-3059; Internet: <http://www.m2inc.com>.

Olde Antenna Lab, 41541 Dublin Drive, Parker, CO 80134; Phone: (303) 841-
1735; Fax: (303) 841-1354; E-mail: <w6oal@aol.com>.
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st Calendar

The following hamfests are scheduled for April, 1998:

April 1,10-70 Repeater Assn., Annual Electronic Auction,
VEW,Clifton, NJ. Talk-in: 146.70 (-). For information, call the
10-70 Hotline at (201) 445-5172.

April 3—4, Annual Hamfest, Sherwood Forest Convention
Center, Sherwood, AR. Talk-in; 146.940-. For information,
contact J.C. Smith, NSRXS, (501) 568-7982.

April 34, 7th Hamfest, Albertville Recreation Center,
Albertville, AL Talk-in: 147.200, alternate 145.10. For infor-
mation, contact Marshall County Amateur Radio Club, P.O. Box
2811, Albertville, AL 35950, or call Buddy Smith, KC4URL,
(205) 593-2516; e-mail: <kc4url@airnet.net>. (exams)

April 4, LARC Fest, Boulder County Fair Grounds,
Longmont, CO. For information, contact Fred, KB@AUUD,
(303) 678-5830, or e-mail: <frecon.piz@juno.com>. (exams)

April 4, Hamfest & Computer Show, Northern Lebanon
High School, Fredericksburg, PA. Talk-in: 146.04/64. For
information, contact Lanny Hoffman, KD3TS, 337 N. 19th
Street, Lebanon, PA 17046 or call (717) 274-2148. (exams)

April 5, 26th Annual Hamfest, NCS ARRL Convention
& Computer Fair, Jim Graham Bldg., NCS Fairgrounds,
Raleigh, NC. Forinformation, contact Wilbur Goss, WD4RDT,
4425 Watkins Rd., Raleigh, NC 27616, orcall (919) 676-4697.
(exams)

April 5, 26th Annual Swapfest, John Q. Hammons Trade
Center, Middleton, WI. Talk-in: MARA repeater, WOHSY
147.75/15. For information, contact MARA, P.O. Box 8890,
Madison, WI 53708-8890, or call (608) 245-8890; Web site:
http://www.cs.wisc.edu/~jeremyc/mara/swapfest/>.

April 5, Framingham Flea Market and VEC Session,
Framingham High School, Framingham, MA. For informa-
tion, contact Bev Lees, N100O, FARA P.O. Box 3005
Framingham, MA 01703, or call (508) 626-2012. For exam
info., contact Dick Marshall, KIKTK (508) 887-0563. (exams)

April 5,38th Hamfest, Tall Cedars of Lebanon Picnic Grove,
Hamilton Twp., NJ. Talk-in: 146.67(-). For information, con-
tact (609) 882-2240 or <www slac.com/w2zq>; or Hamcomp
98 DVRA, P.O. Box 7024, West Trenton, NJ 08628.

April 10-11, Hamfest & Computer Expo *98, Trace Con-
vention Center, Tupelo, MS. Talk-in: 147.38, call KC50BD,
ragchew 145.49. For information, contact Jack Ellis, KISQV,
Rt. 4, Box 198-B, Tupelo, MS 38801; or phone (601) 842-7255
or <www.tupelofest,org>. (exams)

April 11, 52nd Annual Hamfest & Computer Fair,
Comanche County Fairgrounds, Lawton, OK. Talk-in: 146.91-
offset. For information, contact Bob Morford, KASYED, 1415
NW 33rd Street, Lawton, OK 73505; call (580) 355-6120; e-
mail <wSks@rli.net>.

April 11, Hamfest, Bentonville National Guard Armory,
Bentonville, AR. Talk-in: 145.290- repeater. For information,
contact BCRO, P.O. Box 883, Pea Ridge, AR 72751.

April 18, Hamfest 98, John Q. Hammons Convention
Center, Joplin, MO. Talk-in: 147.210+. For information, con-

tact Andy Gabber, KA@TUD, e-mail: <agabbert@hotmail.
com>. (exams)

April 19, Smartsfest 98 & Hobby Electronics Show,
Canterbury Park, Shakopee, MN. For information, contact
SMARTS Inc., P.O. Box 144, Chaska, MN 55318; Fleamarket/
Advance Tickets, call Helen at: (612) 361-6782. (exams)

April 19, Spring Hamfest & Computer Show, Elk’s Lodge,
Cedar Hill, MO. Talk-in: 147.075 or 147.105. For informa-
tion, call Jim, KA@WXN, (314) 296-3473. (exams)

April 19, Hamfest & Computer Show, Hawthorne Race
Course, Stickney, IL. Talk-in: 145.250. For information, con-
tact DARC Hamfest '98, 7511 Walnut Ave., Woodbridge, IL
60517; Web site: <http://homepage.interaccess.com/~geirh/>.
(exams)

April 19, 39th Blossomland Blast, St. Joe Kickers Sport
Club, St. Joseph, MI. Talk-in: 146.82-, 146.72- and 146.52.
For information, contact Blossomland Amateur Radio Assn.,
1051 Main Street, St. Joseph, M1 49085, or call (616) 982-0404,
Mon-Fri. 10 a.m.—6 p.m. or Sat. 10 a.m.—1 p.m. (exams)

April 24-25, Hamfest and State Convention, Little Rock
Expo Center, Little Rock, AR. Talk-in: 146.850(-). For infor-
mation, contact Chairman Jim Blackmon, 1008 Pine St.,
Arkadelphia, AR 71923-4919, or call (870) 246-6734; Web
site: <http://www aristotle.net/~n5xay/Irh98.html>.

April 25, Springfest "98, Cattle Building, NY State Fair-
grounds, Syracuse, NY. For information, contact Robert
Hamby, W2WRH, 4196 Lucan Rd., Liverpool, NY 13090, or
call (315) 622-1068.(exams)

(Hamfests continued on page 82)

Southeastern YHF Society Conference

April 3—-4, Southeastern VHF Society Technical Conference,
Atlanta Marriott Northwest, between Atlanta and Manetta, GA.
For details, see last month’s Hamfest Calendar, or visit the
SVHEFES Web page at:<http://www.akorn.net/~ae6e/svhfs>.

Operating Notes
For April, 1998:

5 Good EME Conditions

13 ARRL Spring Sprint, 144 MHz (see rules, this issue)

21 ARRL Spring Sprint, 222 MHz

22 Lyrids meteor shower peak

25-26 CQ VHF National Foxhunting Weekend (see article
this issue)

26 Good EME Conditions

29 ARRL Spring Sprint, 432 MHz

EME data courtesy WSLUU. More contest info is available on the CQ VHF
Web page at: <http://members.aol.com/cqvhf/navhfcon.htm>.
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What You’'ve Told Us...

The responses to our January survey
on band plans were very encouraging.
Nearly all of you (93%) are at least
somewhat familiar with the band
plan(s) for the band(s) on which you
operate—45% are very familiar and no
one circled “What’s a band plan?"—
and virtually all of you (95%) do your
best to operate in accordance with the
band plan(s) in your area.

Most of you don’t see a major inter-
ference problem in your area due to
non-compliance with the band plans,
with 41% saying they 're not aware of
any problems and 44% saying inter-
ferenceis a slight or moderate problem.
Only 3% say it’s severe. On the other
hand, over 70% of you say you’ve per-
sonally encountered, at least once,
interference problems due to poor band
plan compliance.

What should be done? The majority
of you (53%) feel better education is the
key to improved compliance, with 20%
favoring FCC rulemaking and 17%
leaning toward peer pressure. Thank-
fully, only 1% answered “survival of
the fittest.”

Interestingly, while only 20% felt
that FCC rulemaking was the best way
to deal with the problem, only 15% said
“leave the rules as they are.” A near-
majority (47%) said the FCC should
recognize and urge compliance with
ham-established band plans (essential-
ly what the ARRL is asking for; see
“VHE News”), while 22% feel the FCC
should require compliance, and only
16% feel that band segments should be
set aside, in the rules, for each mode.

As always, thanks for your respons-
es. This month’s winner of a free one-
year subscription to CQ VHF is Dale M.
Rohwer, Jr., of Fairbault, MN.

IEVH Ham Radio
Above 50 MHz
Reader Survey—April, 1996

We'd like to know more about you...about who you are and where you live, about
the kind(s) of work you do, and about your ham radio interests and activities. Why?
To help us serve you better.

Eachmonth,we’ll ask a few different questions and ask you to indicate your answers
by circling certain numbers on the Reader Service Card and returning it to us (we’ve
already paid the postage).

And, as a bit of an incentive, we’ll pick one respondent every month and give that
person a complimentary one-year subscription (or subscription extension) to CQ
VHE. This month, in line with our mobile special, we'd like to find out how much you
get up and around with your ham gear. (We'll get back to the demographics soon).

Circle Reader

Service #

1. Please indicate how often you operate mobile (all forms of

transportation). Select only one.
Exclusively 1
Regularly 2
Occasionally 3
Never -+

2. Please indicate the form(s) of mobile operation that you

regularly use. Select all that apply.
Car (or other passenger vehicle) 5
Truck/Van (work vehicle) 6
Bus/train 7
Bicycle 8
Boat/ship 9
Airplane 10
On foot 11
Other 12

3. Please indicate the band(s) on which you operate while

mobile. Select all that apply.
6 meters (50-54 MHz) 13
2 meters (144—148 MHz) 14
1.35 meters (222-225 MHz) 15
70 centimeters (420-450 MHz) 16
33 centimeters (902-908 MHz) 17
23 centimeters (1240-1300 MHz) 18
2304 MHz &/or higher 19

4. Please indicate which mode(s) you use while operating mobile.

Select all that apply.
FM 20
SSB . 21
AM 22
CW 23
Packet (except APRS) 24
APRS 25
Satellite 26
ATV 27
Other 28

Thank you for your responses. We'll have more questions for you next month.
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The Effects of Moon Phase on
EME Signal Strength

Why do some moonbounce stations manage to make contacts even
under poor conditions while others have no luck at allz K7JA shares
his theory of the effects on EME of lunar phases and parabolic

reflections from crater rims.

(“moonbounce™) operators that sig-

nals reflected off the moon go through
predictable variations during the moon’s
27-day orbital period. This article will
attempt to provide an explanation of the
physical and propagational forces that
cause this effect. Suggestions will also be
made as to potential station design steps
which might provide consistent signal
strength on any calendar day.

lt's well known to VHF/UHF EME

Signal Strength

ve. Moon Phase

As a general rule, EME signal strength
tends to peak around the time of “Full
Moon.” As seen in Photo A, this is when
the full surface of the moon is available
for reflection. At “First Quarter” or
“Third Quarter” moon phase, though,
signals are weaker. Inspection of Photo
B shows the rather obvious reason: only
half of the moon's surface is now avail-
able for reflection. Accordingly, from the
changing of the moon phase alone, we
would predict a signal degradation of 3
dB. As the moon phase approaches the
“Crescent” stage (Photo C), EME paths
become almostimpossible, to the point—
at “New Moon"—where most signals
disappear into the background noise and

*Chip Margelli, K7JA, is an active HF,
VHF, and UHF DX and contest operator
and the Manager of the Engineering/
R&D Department at Yaesu U.S.A. Chip
and his wife Janet, WOMF, live in
Garden Grove, California.

By Chip Margelli, K7JA*
e-mail: k7ja@dxer.com

Figure I. Pseudo-parabolic surface of lunar crater rim is suitable for reflection of
narrow-beamwidth signals.

EME basically cannot be utilized as a
communication mode.

However, the relationship between sig-
nal strength and moon phase does not fol-
low a precise plane-geometry pattern, for
two reasons. First, the moon is not a flat

plane, but rather is a spherical object.
Secondly, this sphere is not perfectly flat,
but is pockmarked by thousands upon
thousands of craters of varying size. This
latter characteristic, as we will see, is
often used by the best EME operators to
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Photo A. Full Moon—100% of moon’s surface available for reflection,
making EME contacts easier.

mitigate the effect of moon phase on their
signal strength. These stations typically
only exhibit a signal degradation of about
2 dB between Full Moon and New Moon,
despite the daunting challenges present-
ed by the world of physics.

Parabolic Reflection

from Crater Rims

An inspection of lunar craters reveals
that they generally are uniformly round,
since there are no localized “weathering”
effects to cause erosion on one side or
another; only a subsequent meteor colli-
sion or catastrophic moonquake will
cause a change in the crater’s appearance.
Lunar craters are typically distinguished
by a round outer rim and occasionally by
a central peak representing the point
where the meteor crashed.

Dedicated VHE/UHF operators have,
for many years, noted the general resem-
blance between the appearance of lunar
craters and parabolic-reflector antennas
used on Earth. Unfortunately for you
younger hams who will someday have
vacation cabins on the moon, the shape
of a crater is non-optimum, as the crash-
ing meteor does not carve out a perfect-
ly parabolic shape; a crater’s floor is ap-
proximately flat. However, the outer wall
of a lunar crater more closely approxi-
mates a curved surface which might be
utilized for reflective purposes (see
Figure 1).

When the sun angle is low on the lunar
horizon, it’s easy to see a number of crat-
ers near the eastern or western rim of the

exposed lunar surface (such as the Lan-
grenus or Furnerius craters). The largest
of these provide useful targets of oppor-
tunity for our investigation.

One cannot, unfortunately, use the
general formula (G = { [47tA]/[A?]}*1))for
a parabolic-reflector antenna in an
attempt to estimate the gain to be realized
from a crater-rim reflection. Rather, we
must treat the rim as a slice of a parabol-
ic surface. This severely reduces the gain
obtainable from a crater-rim reflection;
however, the sheer physical size of the
crater still produces useful gain. More-
over, the high nickel content of lunar
crater walls, due to residue from the im-
pact of nickel-based meteorites, means
that these lunar surfaces are conductive
enough for reflective purposes.

In a private conversation with Profes-
sor Tokidoki Shimbun! of Getsumen
Hansha University in Japan, I was inter-
ested to learn that, down to a lower limit
of 1/200th size, sectional reflections from
pseudo-parabolic surfaces can be close-
ly approximated by dividing the section
width into the parabola diameter, with the
resultant gain reduction being in dB.
Therefore, for a crater of 500-kilometer
(km) diameter, a sectional of -5 km width
will have 100 dB of gain reduction
(5/500). But if we look at the tremendous
gains available from such huge surfaces
as craterrims (=300 dB), it is obvious that
useful gain is obtainable from craters
with rims even 2 km high (crater diame-
ter: 100 km).

A further complication can arise,
unfortunately: the “shadowing” effect of

Photo B. First Quarter Moon—only 50% of surface available. EME
contacts are more difficult.

any central peak in the center of the crater
floor. Because of the narrow beamwidth
used for crater-rim reflections, a tall cen-
tral peak could, in principle, block the
entire incoming signal. It’s my opinion
that slight movement in the antenna array
may well be the source of so-called
“Libation Fading”? as the signal beam
accidentally brushes against the top of a
crater’s central peak. Choosing a crater
devoid of a central peak will, of course,
eliminate this potential complication.

The final effect to be considered re-
garding crater-rim reflections is the non-
uniformity of the reflective surface.
Analogous to “surface error’” in a metal-
lic parabolic dish, this degradation factor
has been found to average 30.5 dB for
lunar craters.

Station Design for
Consistent EME Signals

It is obvious that certain stations are
able to work EME at almost any moon
phase, despite the massive path degrada-
tion differences which exist between Full
Moon and New Moon. What are these
operators’ secrets? What allows them to
keep making QSOs when single-Yagi
stations are only successful around the
time of Full Moon?

Photo D shows the 432-MHz EME ar-
ray of Gerald Williamson, KSGW. This
array consists of 640 elements, based on
16 bays of 4 x 10-element Yagi antennas.
It’s a massive engineering achievement.
One might attribute Gerald’s consistent
signal to the sheer physical size of the
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Photo C. Crescent Moon—EME communication is very difficult with
such a small portion of the moon illuminated.

array; however, a fixed array size does
not account for the signal degradation
caused by moon phase. Indeed, some-
thing else appears to be at work.
Although Gerald will not confirm this,
many now believe that he and other suc-

cessful EME station owners have devised
a sophisticated switching network for
their arrays, utilizing each box of 4 x 10-
element Yagis as a “building block” for
the system. In a nutshell, they use only a
single box of four antennas at Full Moon,

Photo D. K5GW’s 640-element, 432-MHz EME array, responsible
for Gerald' s consistently loud signals off the moon. (Courtesy KSGW)

when the entire moon is available for
reflection. At first- or third-quarter moon,
a second box of four Yagis is switched
in, making up the 3-dB path degradation.
As the moon loses another 50% a few
days later, the array size must again be

AMATEUR TELEVISION

VHF OMNIS

HAVE 4-5 TIMES THE BANDWIDTH OF HALOS
FEATURE VIRTUALLY NO RAIN DETUNING
WEIGH LESS 1 LB(ZM) 1.5 LBS (6M)

COST LESS $54.00-0A-144  $63.00-0A-50
HAVE A TRULY OMNIDIRECTIONAL PATTERN
BUY DIRECT OR FROM AMATEUR ELECTRONIC SUPPLY

LR 2 & X 5 2

E-Mail par@rf-filters.com

Par Electronics, Inc. 6869 Bayshore Dr. Lantana. FL 33462 561-586-8278 FAX 561-582-1234
WEB  http/www.rf-filters.com

CIRCLE 80 ON READER SERVICE CARD
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GET THE ATV BUG

>10 Watt pep
Transceiver
Only $499
Made in USA
s & Full Color
and sound
TC70-10 420-450 MHz ATV Transciever
ATV is no more difficult to get on vs. any voice mode
except you just plug in your camcorder to transmit,
and your TV set to receive the picture and sound.
That's it - you're seeing as well as talking to other
hams live and in color. No other radios, computers
or interface boxes required.

DX is 90 miles snow free line of sight using 14dBd ant.

Show the shack, home video tapes, zoom in and describe
projects, show computer graphics or programs, repeat
SS8TV or even Space Shuttle Video and audio if you have
a TVRO. Go portable or mobile, do public service events,
RACES, AREC, CAP, transmit the local radio club meet.

HAMS; Call, Write or Email for our 10 page ATV Catalogue for
more info - We have it alll Transmitters, Downconverters, Ampli-
fiers, Repeater modules, and more. We also have wired and
tested boards for the builder, R/C, Rocket and Balloon ATVers.

(626) 447-4565 M-Th 8am-5:30pm

Visa, MC, UPS COD
Email: tomsmb@aol.com
24 Hr. FAX (626) 447-0489

P.C. ELECTRONICS

2522 Paxson Ln, Arcadia CA 91007
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4 x 10-El 4 x 10-El 4 x 10-El 4 x 10-El
Yagis Yagis Yagis Yagis
4 x 10-El 4 x 10-El 4 x 10-El 4 x 10-El
Yagis Yagis Yagis Yagis

j 50 Q
4 x 10-El 4 x 10-El 4 x 10-El 4 x 10-El
Yagis Yagis Yagis Yagis
[ 7 O
4 x 10-El 4 x 10-El 4 x 10-El 4 x 10-El
Yagis Yagis Yagis Yagis

Figure 2. Simplified diagram of relay-switching system for 640-element array, allowing crater-rim-reflection mode.

doubled, so two more boxes of four Yagis
are added. This process continues until
the operator runs out of antennas.
Budgets, physical space available, and
the strength of support structures and
rotators are usually the limiting factors.
Some operators, of course, substitute a
single, very long Yagi for a box of four
shorter Yagis.

In the cases of K5SGW, W5UN, and
others fortunate enough to have 48 to 64
Yagis in their arrays, this process contin-
ues beyond 16 Yagis to 32, then to 64
Yagis, thereby creating such a narrow
beamwidth that the crater-rim-reflection
mode is excited. Other amateurs with
wider beamwidths cannot confine their
signal beams within a crater rim, and too
much signal power is lost. But the very
narrow beamwidth from the largest ar-
rays, fitting inside the crater rim, comes
totherescue just whenit’s needed most—
around New Moon. Note also that, if 128
or 256 Yagis are built into an array, even
smaller craters may be utilized.

Figure 2 shows a simplified diagram of
how such a switching system works. As

one might imagine, a significant invest-
ment in high-quality coaxial relays is
required to make such a system work.
These world-class EME operators truly
are dedicated to perfecting their art!

The formula which proves this rela-
tionship is a summation of the effects de-
scribed above. It is:

A = {P[nR2? - 4I] / 4=F} « [10 log
(O + O] = [Ly/L,]

where

A = Available Signal

P = Percentage of Moon Surface
Available

R =Radius of the Crater Rim

I = Inferred Surface Error

L, = Path Loss at Moon Perigee

F = Tacheyon Shape Factor of Crater
Rim Wall

0, = Overall Gain of Individual
Antenna Blocks

0,= Overall Gain Factor (in dB) of
Antenna Block Addition

L, = Path Loss at Moon Apogee

Therefore, at Full Moon, the Available
Signal (A) from a 1-kW station running
64 10-element Yagis is =8.5 dB, while at
New Moon the Available Signal is slight-
ly less, =6.3 dB, an excellent fit to ob-
served signal differences of about 2 dB.

Summary

This article has sought to describe and
quantify the physical forces affecting
EME communication during the moon’s
orbit of our Earth. The results of my in-
vestigation track well with real-world ob-
servational measurements, and I there-
fore have great faith that any modeling or
computational approximations are of
negligible significance. It is hoped that
this dissertation has contributed a new
body of knowledge regarding the mys-
teries of EME communication. |

Notes:

1. Dr. Shimbun is currently on sabbatical in
the Isles of Langerhans, his last known e-mail
address was <Tshimbun@mangetsu.edu. jp>.
2. Also known as “Highland QSB.”
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Public Service and Emergency

Two-Wheel Public Service—
Plus the Northeast Ice Storm

This month, we take a look at several cycling events that use ham
radio operators to provide vital communications along the route—
some that have combined ham radio and cycling—and other
innovative uses of this unique combination of the two hobbies.

ach year, hundreds, if not thou-
Esands, of cycling events take place

across the country. Some cover a
relatively short distance. Other events
cover several hundred miles, last for a
week or longer, and involve thousands of
participants. Here’s a look at a few of
them and at how ham radio fits in.

The “Tour de Cure”

Colorado’s Tour de Cure offers some
insight into the planning and work
required to make this annual diabetes
fundraiser not only a communications
success, but a successful cycling event.
The tour covers three separate routes,
ranging from 25 to 100 kilometers. The
terrain ranges from flat level roads to
mountain canyons and peaks reaching
9,000 feet into the sky. And, of course,
amateur radio plays a role.

John Einberger, NOMSA, says Denver
area hams recently met the communica-
tions challenge the tour presents by first
conducting a radio survey of the planned
routes to determine which of the available
2-meter repeaters would offer maximum
coverage with minimum dead spots. Two
repeaters were chosen; one for the moun-
tain area and the other for the flat terrain.

Thirty-two operators were required for
the three routes, covering eightrest stops,
eight checkpoints, five SAG (support)
wagons, four emergency vehicles, and
three net control (NCS) positions. Last
year, they added five bicycle-mobile
operators, who rode behind the last rider
to make sure all riders either finished the
tour or were picked up.

Ham Radio Above 50 MHz

David Perry, NOIBT, bicycle-mobile, work-
ing communications on the “Tour de Cure”
bike-a-thon. (Photo by Hartley Alley, NA@A)

Prior to the event, a communications
schedule was drawn up detailing each
ham’s assigned location, start time, and
expected completion time. In addition, a
comprehensive operating procedure was
distributed along with a list of DOs and
DON’Ts. The Net Controls had a list of
local hospitals, ambulance services, and
police departments for each city the
routes traveled through, along with each
county sheriff. Each NCS also had a cell-
phone available to directly contact any of
these emergency agencies.

Biking Back East

Back on the east coast, Bucks County,
Pennsylvania, ARES (Amateur Radio
Emergency Service) was instrumental in
helping out at the 1997 Philadelphia
Collegiate Challenge. University of Penn-
sylvania cycling coach, Peter Durdaller
commented that the hams “made the
logistics of course control and safety
oversight so much easier and secure.”

Durdaller explained that

“...course conirol and the ability to know
where the participants are on the course is such
a large part of any cycling event. Even more-
so when it is a competition and the participants
are exerting themselves close to their physi-
cal limits as fatigue and misjudgment can
make a small mistake become one which
imperils both the athlete who makes a mistake
as well as those around him or her. Having
constant communications around a course is
therefore invaluable.”

Durdaller continued,

*Additionally, ARES Emergency Coordi-
nator Thom ‘Buff’ Butfiloski, KF2PM, and

By Bob Josuweit, WA3PZO (bjosuweit@aol.com)
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his folks knew exactly what was needed. They
were able to determine where they needed to
be for the best course coverage. Decisions
regarding placement of operators were never
left to people as myself; much as [ understand
racing (30 years as a rider and the last five as
a coach and promoter), I am not familiar with
the capabilities of their equipment to be able
to make competent decisions.”

Durdaller concluded his remarks with,
“They were great and I can not imagine
ever again promoting a road race without
such assistance.” Plans are already in
place for this month’s East Coast
Collegiate Cycling event in the
Philadelphia area. And ham radio will
most definately be a part of it.

The “Hilly 100”

Ken Ratcliff, KBOMQT, of Bloom-
ington, Indiana, and his 14-year-old son,
Kevin, KBOMQU, obtained their ham
radio licenses specifically to stay in con-
tact while riding, an activity the family
has been doing for years. During the
annual “Hilly Hundred Bicycling Week-
end” in Bloomington, they acted as bicy-
cle-mobile roving SAGs. They reported
mechanical breakdowns, helped find
misplaced children, and got answers to
questions from fellow riders.

The Hilly Hundred has used a combi-
nation of amateur radio operators using
voice and packet, and Civil Air Patrol
members flying overhead and reporting
potential problems to their net controls on
the ground. The ham radio net control
was set up next to the CAP station. On
occasion there was interference between
the two services, but Communications
Director Barbara Anderson, N9XSS,
reported that the problems were worked
out. A GPS (Global Positioning System)
packet reporting system (APRS) was
installed in two of the SAG vehicles to
help the command post keep track of their
locations. The two (non-ham) drivers
were not happy to learn that HQ knew
when they were not on the route or even
close to it!

Ohio Bound...

One of the largest cycling events to
exclusively use ham radio for communi-
cations is the Great Ohio Bicycle
Adventure (GOBA). This is a one-week
scenic tour of rural Ohio. Each June, 117
hams provide communications for what
amounts to a moving city of 3,000
cyclists traveling 50 miles down the road
each day.

Hams Respond as Ice Storm Wreaks Havoc on
New York, New England, and Canada

On January 7th, 1998, northern New
York, New England, and sections of
Canada were struck with severe icing
conditions, knocking down trees, power
and telephone lines and making commu-
nications and travel next to impossible.
In some areas power was not restored for
over a week. Atpress time, word was just
coming in as to the large amount of sup-
port amateur radio operators provided to
the storm ravaged area.

Amateurs were activated to support
local, county, and state government, the
American Red Cross, the National
Disaster Medical System, and other agen-
cies. In New Hampshire, official situa-
tion updates said they were working on
the distribution of and coordination of
ARES operators, communications,
equipment, and manpower.

The broadcast program, “This Week in
Amateur Radio” (TWIAR), reported that
New York State RACES was activated
and established HF operations 7255 and
3993.5 kHz. On VHEF, the 145.39-MHz
repeater on Mt. Equinox. Vermont, was
used to link the capital in Albany with
upstate areas. In addition, the State
Emergency Management Office and the
National Weather Service at Albany
monitored river watch operations along

the Mohawk River in Schenectady,
Fulton, Montgomery, and Schoharie
Counties on the 147.06 repeater in
Schenectady, New York.

The ARRL reported that in Northern
New York, a “voluntary communications
emergency’” was declared by the Federal
Communications Commission. The FCC
requested all amateurs ‘‘to cooperate by
recognizing the existence of a voluntary
communications emergency and there-
fore relinquishing the use of frequencies
between 145.100 MHz to 145.120 Mz,
147.140 MHz to 147.160 MHz and
147.275 MHz to 147.295 MHz (for) han-
dling of emergency traffic only.”” This
essentially provided “clear channels™ for
emergency communications on area
repeaters operating on 145.110, 147.150,
and 146.285 MHz.

“Sid” Caesar Helps, Too!

Steve “Sid” Caesar, NH7C, serves with
an Ohio unit of the National Disaster
Medical System which was deployed to
the affected area in New York. He has
been working as a communications spe-
cialist for the Management Services Unit
(MSU) division of the Office of
Emergency Preparedness, Department of

Typical ice storm damage in the Watertown, New York, area. Note the downed tree limbs and
power lines. (Photo by Sue Edmonds, N2GNN, courtesy ARRL)
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Ham and Civil Air Patrol member Jim

Edmonds, WAIKPG, works with the Red
Cross doing “route reconnaissance” in the
Watertown, New York, area. Jim came in io
help from Liverpool, New York, near Syracuse.
(N2GNN photo, courtesy ARRL)

Health and Human Services, supporting
the Disaster Medical Teams (DMAT) in
Lake Placid and other Northern New
York towns. Steve arrived on January 12
and was stationed in Albany, some three
and a half hours south of the Olympic
Village in Lake Placid. He provided the
following report:

The Commo Team is comprised of three
members, Sparky Spradlin, KE4QGF, Mark
Swicord, KD4EYF, and Steve “Sid” Caesar,
NH7C. The team has been busy with many
different projects. Equipment requests and
dispersal activity has leveled out, while com-
puter/network support has now taken center
stage. Equipment purchases have been
planned to improve the computer support to
the MSU staff. Some of our many activities
include: Re-programming and distribution of
cell phones to liaisons, drivers and staff;
Testing & installation of the UHF MSU
repeater; and hamradio contacts for HF, VHE,
& UHF traffic.

The ham radio operators in the local area
have been extremely helpful with providing
local information about public service and

ham radio resources. Tony, WB2BEJ (the
ARRL Eastern New York Section Emergency
Coordinator), has been working with us since
the beginning. Traffic has been passed via the
local ham traffic network (both VHF and HF)
to some of our outlying sites. The frequencies
that have been reported in use for traffic
include 3.993.5 MHz and the 147.120 MHz
repeater. Many repeaters in our area of con-
cern are not functional due to lack of power
or damage from the ice. (“This Week in
Amateur Radio” reported, however, that
despite reports to the contrary, many ama-
teur repeaters did manage to stay on the air,
even under “the most extreme icing condi-
tions.” —ed.)

*“The power is out and will be out fora long
time in the northern counties,” Caesar con-
cluded, “We have had reports of people that
have died due to carbon monoxide poisoning.
These folks do not want to go to the shelters
due to the threat of looter and crime. Without
heat, these people use any means possible to
keep their family warm. Unfortunately, there
have been problems.

The Best and the Worst

Charlie Bliss, KB2UII, of the Weather,
Emergency & Services Teams, reported
that the pictures on the news didn’t begin
to show the true amount of damage.

On New York State Route 11, youcandrive
for miles at a time and not see any electric
poles standing. All of them were either bro-
ken off halfway up or completely down.
Several groves of pine trees that were 60-80
feet high had all of the branches stripped and
there was just a pile of pine branches on the
ground.

The storm brought out the best and worst
in people. One man was on his roof chopping
ice. He had a generator running in his front
yard powering his house. Two men in a pick-
up stopped, unplugged the generator and
tossed itinto the back of their pickup and took
off. The telephone company had several
portable generators powering their small
switching stations and somebody stole them,
leaving thousands of customers without
phone service.

Two other amateurs serving in the pub-
lic interest at DMAT locations in New
York are Bill Dunn, N1IKUG, and Ron
Headly, WDBQAZ. Both were déployed
with DMAT units to hospitals and nurs-
ing units in the Plattsburgh and Malone,
New York, areas.

Sleep has been short to non-existent for
many amateurs in the area. We hope to
have more coverage in future issues. If
you have a story to share, send it to bjo-
suweit@aol.com or CQVHF@aol.com.

RADIO DEPOT

does
BNALINGO KENWOOD
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ASTRON BENCHER
CUSHCRAFT HEIL JPS
KANTRONICS LARSEN MAHA
MALDOL MIRAGE MFJ PERIPHEX
AND MORE

’ 1-800-291-9067
(360)377-9067 Local/Info
Competitive prices  Friendly service
Prompt shipping at reasonable cost
2135 Sheridan Rd A
Bremerton, WA 98310

ﬁ . Open Mon.-Sat. =
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TEXAS
BUG CATCHER

by GLA SYSTEMS
"For the SERIOUS HF Mobileer"

Tops in Quality
Tops in Performance

* Large Diameter Heavy Gauge Wire HI-Q Coils
* All Parts Have Standard 3/8-24 SAE Threads
+ All Corrosion Resistant Materials
* Full HF Coverage
VIS AMATEUR SUPPLY
Box 284, Coffeeville, AL 36524
1-800-OKK-HAMS (655-4267)
WWW.TEXASBUGCATCHER.COM
The Texas Bug Catcher can be custom
configured for your particular vehicle.

FINDERS
VHF phase sense antennas with
audio and led left right indication.
Use with any FM Xcvr, From $139.95.
DF attenuators also. New elt model!
RADIO ENGINEERS me—
7969 Engineer Road #102
San Diego, CA 92111 619-565-1319
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Net Control Thom “Buff” Butfiloski, KF2PM, coordinales operations for the Philadelphia

Collegiate Challenge bicycle race. (Photo by Barry Burton, N3VOW)

GOBA Communications Director Bill
Sharp, W8HI, says net control responsi-
bilities are handled by different amateur
clubs each day. Volunteers often leap-
frog from one location to the next to pro-
vide the best possible coverage between
towns. Sharp reports that amateurs han-
dle communications for three medical
vehicles and the SAG vehicles; and are
assigned to fixed locations, such as hos-
pitals, along the route. Other bicycle-

mobile hams are assigned to different
locations within the cluster of riders. (See
next month’s issue for Bill's article on
how GOBA hams wire their bikes for
amateur radio—ed.)

GOBA has tried using cellular phones
for the past several years. But Sharp
points out that, while cellular provides
good point-to-point communications, the
broadcast feature of amateur radio out-
weighs the occasional benefits of cellu-

Watching over the pack is important, but knowing if there are any stragglers can avoid
having a missing person. (Photo by Barry Burton, N3VOW)

lar, such as the occasional a need for pri-
vacy or to talk to a local store about “com-
mercial things.”

Another item which has helped GOBA
organizers is the use of pagers to get
weather updates. This has proved invalu-
able as they have been surprised by a tor-
nado in the past. Working with NOAA
forecasters, riders were moved out of the
storm’s way and under cover.

Just how busy are the hams during the
GOBA event? There was an average of
one medical call an hour and four hospi-
tals runs each day. “Because of our ham
volunteers, in particular the bicycle
mobile hams,” Sharp says, “the response
time continues to be right at six minutes.
Said another way, when asked for, help
was on the scene quicker than if 911 had
been called.”

Bike-Mobile: Not Only
for Cycling Events

West coast amateurs have found bike-
mobile operators to be of use during non-
cycling events as well. A recent MS (mul-
tiple scleresis) walk-a-thon gave Oakland,
California, ARES/RACES members a
chance to operate bicycle-mobile. Three
operators were able to work simplex at
all times from Crown Beach to Bay Farm
Island, California. There were several
occasions when these stations had to
relay messages for other operators, and
they were able to provide communica-
tions from points on the route that were
not accessible by car.

Still other cycling hams in California
are looking at the need for bike-mobile
operators during disasters. Some point
out that if there is an earthquake, roads
and highways will become impassable
for cars. However, ham operators on
bikes will likely be able to get around
most of the damage.

The BMHA Connection

One organization that promotes the
merging of ham radio and bicycling is the
Bicycle Mobile Hams of America
(BMHA). Formed in 1989, BMHA has
over 450 members from 46 states and six
countries. Founder Hartley Alley,
NA@A, says most BMHA members have
ridden the “Century,” an annual tradition
in cycling in which thousands of cyclists
ride 100 miles in a day. BMHA has been
in contact with tour groups around the
country promoting the use amateur radio
for cycling events. You may want to
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Some Common Biking Terms...

Break—A small group of riders that pull away from and lead the pack (larger
group) or riders.

Broom Wagon—Vehicle that marks the end of event rider support. All riders
should be ahead of the Broom Wagon.

GORP (Good Old Raisins and Peanuts)—Rider food.

Road Rash—A skin abrasion suffered during a fall from a bike.

SAG—A support vehicle or person. Sometimes called a SAG WAGON, a vehicle
assigned to transportation of sagged (tired or injured) riders to a rest area, event HQ,
or the finish arca of the day’s ride.

Sweep—To patrol the course after the last rider is presumed to have passed.

Resources

For further information on BMHA
and a sample newsletter, readers can
write to BMHA, P.O. Box 4009-CQ,
Boulder, CO 80306-4009. The two
booklets, Radio Operator’s Guidebook
and Tour Leader's Guidebook, are
available for $2.00 each, postpaid at the
same address.

2

—Courtesy BMHA

<
BICYCLE MOBILE

“On New York State Route 11,
you can drive for miles at a
time and not see any electric
poles standing....Several groves
of pine trees that were

60-80 feet high had all of the
branches stripped and there
was just a pile of pine branches

on the ground.”
—~Charlie Bliss, KB2UII

check out the group’s Web site at:
<http://www.ragbrai.org/bmha/bmha.
html> or see the BMHA folks at the
Dayton Hamvention™ in May.

BMHA member Dave Gerbig,
WBOMZL, has written two booklets
which can be useful for the ham helping
out for the first time on cycling events, or
to introduce ham radio to cycle tour lead-
ers (see “Resources”). First and foremost,
Gerbig says, when hams help on a cycling
event, they 're expected to provide emer-
gency communications. Even experi-
enced riders sometimes crash. The
injuries will not always be amatter of life-
or-death. The rider may be more con-
cerned over the condition of his bike
rather than the scrapes and bruises. How-
ever, serious injuries can happen and
operators must be ready to respond.

Other communication involves admin-
istrative and logistical support. The lack
of water on a hot day or during a long
event can affect many riders. Gerbig
reminds hams that we are communica-
tors. So communicate! There are also
problems with lost riders. Families and
friends get separated. Generally this
resolves itself, but it may take an hour or
two without our help. Finally, on

overnight rides, there are great opportu-
nities for public relations and ham
recruitment at rest stops.

Combining Hobbies...
In the Public Interest

This month, we’ve taken alook at hams
combining hobbies to serve in the public
interest. Having worked with BMHA
Chairman NA@A and staff for the past
year, I can really tell that these guys have
fun on the road. If you're interested in
cycling and hamming together, check out
BMHA. They’ll be happy to help. M

HAMS of AMERICA
b _4

FCC Callsign Update

The following is a list of FCC sequentially assigned callsigns (nof including van-
ity calls) issued as of February 2, 1998 (Courtesy FCC/ARRL):

District Group A Group B Group C Group D
Extra Advanced Tech/Gen Novice

0 ABOHF KI@LO ++ KC@GCRE
1 AAITE KE1IE +4 KBICIT
2 AB2EX KG2NO A+ KC2CYG
3 AA3QT KF3AW + KB3CBT
4 AF4HV KU40F ++ KF4VRS
5 AC50X KM50U ++ KD5DFM
6 ADG6E] KQ6UM ++ KF6PIL
7 AB7XF KK7LT ++ KD7AKT
8 ABSBV KISFA ++ KC8IF]
9 AA9VK KGIMI + KB9SAO
N. Mariana Is NH@OB AHOAY KHOGV WH@ABI
Guam ++ AH2DF KH2TA WH2ANV
Hawaii NH7F AH6PF KH7IN WH6DEN
American

Samoa AHSP AHSAH KHSDL WHS8ABF
Alaska ALOH AL7TQY KLOLN WL7CUQ
Virgin Islands ~ ++ KP2CM NP2IX WP2AII
Puerto Rico NP3S KP3BE NP3TS WP4NNP

++All callsigns in this group have been issued in this district.
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dighal News

55B and CW on YHF, UHE, and Above

The “Power” of Portable Operating

In honor of our Mobile Special this month, Tim takes us on the road
with tips on one crucial aspect of VHF portable operation. How do you
get the power you're going to need?

s many of you have no doubt sur-
Amised by now, a lot of weak-sig-

nal operators spend quite a bit of
time in the summer atop one mountain or
another. Why? When operating “Weak-
Signal VHF,” you take any advantage you
can get.

Elevating your station above the hori-
zon is one of the simplest, yet most effec-
tive, ways to increase your range. On the
negative side, it places you and your
equipment out in the open, subject to
whatever Mother Nature has to offer. It
also removes you from the commercial
power grid (and all that power line
noise!), leaving you looking for some-
thing to plug thatkilowatt (kW) amp into.
Every active mountaintopping operator
has developed his or her own unique solu-
tion to dealing with this dilemma.

Some of the most obvious are to use a
generator, deep-cycle batteries, solar
chargers, wind-powered chargers, the car
battery, or, if you’re QRP (low power), to
use dry cells and call it good. The solu-
tion you choose will depend upon the
power requirements of the station you
plan to assemble. Obviously, a kW trans-
mitter won't run long off battery power,
but that same power source might keep a
100-watt transmitter on the air for most
of a weekend. Let’s look at the pros and
cons of your two main options, genera-
tors and batteries.

Generators

Generators are the only way to go if
you're in the high-power set, unless
you're lucky enough to have access to
commercial mains on your mountain-
top—a rare situation at best. Pond Peak,
here in DM09, was my site of choice for
many years. One reason was the 220-volt,
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Disaster area. If you' re wondering why you haven't heard KIWHS on moonbounce in the past

couple of months, here's your answer. The January ice storm that shut down northern New

England, northern New York, and parts of Quebec and Ontario also wiped out Dave's “Maine
Monster” 2-meter EME array. (Photos by KIWHS, courtesy KIWHS/IARRL)

30-amp service, along with a 10-kW
backup generator, already on site.
Unfortunately, the inevitable growth that
quality sites go through has forced me to
abandon it as a viable location.
Nowadays, our multi-op group (Dave,
WT7KK, and I) activates rare grids in the
middle of nowhere. This required us to
invest in a few large generators. Several
caveats should be kept in mind when
choosing a power plant: 1) Make sure it’s
large enough for your needs without
being too big to handle by yourself. 2)
Double- and triple-check its operation
before carting it off to some remote site
and finding out it needed to be serviced.
3) Change its oil at the beginning of every
contest season; it’s cheap insurance
against the unthinkable. 4) Spend the

money and investin quality AC extension
cords capable of handling the current
draw. It makes no sense to go to all this
effort and waste the power needed to run
the station by using lossy cables.

Once you’ve done all that and you're
ready to set up on the site, keep these tips
in mind: 1) Clear the area around each
generator of flammable debris for 10
yards in all directions and keep all fuel
containers well away and upwind. I keep
a shovel nearby, along with a fire extin-
guisher, just in case. 2) Pay close atten-
tion to how the transmitter loads down the
generator, and, if necessary, adjust your
output power to a more suitable level.
Using good common sense will go a long
way toward keeping you and your equip-
ment healthy for a long time to come.

Viarek, K7XC (K7XC@YHF.RENO.NV.US)
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Closeup view of what ice can do to aluminum. This used to be a quad array of four 2-meter
Yagis, 100 feet up on one of KIWHS’s towers in Maine. As Dave commented after the storm,
“I've got a lot of work to do.”

Our multi-op group now has three gen-
erators at our disposal: a 650-watt Honda,
a 3500-watt Generac, and a 5000-watt
Generac. Each has its advantages and dis-
advantages. The 650-watt model will
power the average 100-watt single-op
station, and then some, using only four
gallons of fuel over the average contest
weekend. It’s light, quiet, reliable, and
always in my truck.

To deliver the amps required by our
power hungry Triode kW amps, we use
the Generacs along with large AC power
cords. These require more gasoline/man-
power to set up, use, and maintain, but
the results are worth it! In 1996, we were
atop Booker Mountain in DMI8, an
extremely rare grid, running large anten-
na arrays and kW power on 50 and 144
MHz. Six meters was s0-so on Saturday,
with plenty of rocks (meteors), but very
little Es (sporadic-E). Sunday morning
came along and the band exploded with
some of the best Es conditions I've ever
heard. We were in the right place at the
right time with the right equipment to take
advantage of it, The double hop opening
into W4 land was incredible, lasting 9 12
hours. For 37 minutes, we even had a 2-
meter Es opening into the Midwest! Dave
worked five states and 15 grids, ranging
from ENOO to EN50.

What does this have to do with running
a generator? Had we been at the 100-watt
level, we would have worked much less
than we did. Having a “big stick™ attracts

a lot of attention and makes working
under less than desirable conditions that
much easier. All that was possible
because we had invested in the proper
gear to support the kW amps. You've
gotta use power to make power!

Batteries

Battery power works well at the 100-
watt power level, especially if you're
charging the batteries with solar cells dur-
ing the daylight hours. A typical RV
deep-cycle battery in good condition will
usually last a whole weekend. There are
better batteries available but they’re huge
and hard to maneuver. Larry, K6AAW,
has used RV batteries for years on
portable operations with good results.
The complete lack of generator noise is a
huge plus for some folks.

As a Rover, I use nothing but bat-
tery/alternator power during a contest,
with the engine running almost 24 hours
a day. I finished the 1994 January VHF
Sweepstakes contest on top of Peavine
Mountain here in DMO09. The battery had
been weak before I left and, with all the
activity over the weekend, an hour of
steady use was the straw that broke the
camel’s back. It was so flat that the engine
wouldn’t run. Here I was, 8:00 p.m.
Sunday, atop a snow-covered 8,000-foot
mountain, in a dead vehicle. It was very
windy, with peak gusts over 70 mph—
and it was beginning to snow.

“Battery power works well at
the 100-watt power level,
especially if you’re charging the
batteries with solar cells during
the daylight hours. A typical RV
deep-cycle battery in good
condition will usually last a
whole weekend.”

The 650-watt Honda was in the back,
along with a battery charger, just in case
I did something this dumb. Only one
problem: it was too windy to open the
hood. So I did the only thing I could;
Under the light of a full moon, I coasted
two miles down the mountain to a shel-
tered area where I could raise the hood,
fire up the generator, and charge up the
truck. Note: Always, always turn the
truck around and point it downhill before
turning it off and operating. Had 1 not
done this I would probably still be there!
Currently, I have the biggest battery I
could find under the hood and I buy a new
one every two years. I still carry the gen-
erator and battery charger...just in case.

One other thing I did was to use two-
or four-pin Jones plugs on every piece of
12-volt gear and build a power distribu-
tion box covered with two- and four-pin
sockets. This box plugs into a four-pin
Jones plug that’s on the end of the main
line from the battery. Switching from bat-
tery power to a 12-volt supply running off
the generator takes only a few seconds
with everything set up this way. It’s a bit
of work to establish a standard, install all
the plugs, build the distribution box, etc.,
but, in a contest where seconds count, it’s
well worth the effort to have a true plug-
and-play system!

Activity Reports

Here are some more reports from the
fabulous New Year’s openings on 6 and
2 meters. (I had a computer crash and lost
the activity reports from the rest of
January. Sorry.)

From Oscar, CO20J EL83:

12/31/97—In Cuba, 1997 ended with a
good 6-m double hop opening last from 2145
UTC on. Before that time, heard some stations
in Virginia and worked W9BN, EM34, and
KBS8TEI, EM79. With the antenna beaming
to the north, W6XI answered my CQs, and
when I heard his DM42 and turned my beam
to the west, the party started.
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Worked 20 stations from 2200 to 2230
UTC in New Mexico, Arizona, and California
from DMs 04, 12, 13, 14, 33, 41,42, 43, and
51. Also two stations in Texas: EL09 and
EL29. Most of the signals were S7-59. Before
I left the band at 2230, heard XE277? with a
big W6 and W7 pileup on 50.119 MHz. Who
says 6-m is not a magic band?

From Jordan, WB2QLP EL96:

1/1/98—6-m DX! WOW! What a way to
start the New Year...I worked PY5CC GG54,
PY2XB GG66 & HK@OHEU EK92 on 6 m
(50.110-50.101). Nice start to 1998.. I think
Cycle 23 has a lot of DX in store for us.

From Jay K&OGU DN70mq:

1/1/98—Nice 2-m Es opening here tonight.
A little slow in the beginning. Guess most
everyone was watching the Rose Bowl. I was
watching it on channel 3 in Corpus Christi (I
think). At 2355 Z 1 began working WASASW

EL29, 0013 K5IUA EL29, 0014 KB5ZIV
EL29,0048 KBSRIN/M EL09, 0052 KM5RG
EL09,0052 N5SWS EL09, 0052 W5VY EL09,
0053 N5ZZ EL09, 0053 KISGF EL09, 0057
WASIYX EL09, 0057 W3X0/5 EMO00, 0057
N5BBO EL09 & 0101 KS5WN ELO09. I
Worked KD5AIG DMB80 on 6 m. A rare grid
from here. Also caught XE2/KC5FMT/M in
ELOS on 6 m.

From Jim, KDSBUR EM23wk:

1/2/98—In a 2-meter FAI opening to the
west @ 0200 Z, I worked NTWS DM42,
AATA DM43 & WTRV DM43. All watery
CW contacts.

From Cap, W6CAP DM14:

1/2/98—After reading the post from
KD5BUR on the FAI, I rushed over to my rig,
and tuned to 144.200. Gave a cuppla calls on
CW, two stations came back to me. One was
quite slow CW, approx 7 wpm. The other

Dear CQ VHF;

Enjoyed reading your Feb., '98 issue of CQ VHF.In Gordon West’s

good article on GPS and the Maidenhead grids, I think there is a rever-
sal of the sequence of how a UTM grid coordinate is put together...

On Page 49, column 1, he mentions that Northing comes before
Easting. The U.S. Army and Air Force have published the definitive
work (forus older survivors) regarding the how one manipulates UTM
coordinates (TM 5-241 and TO 16-1-233) and they are quite specif-
ic about “reading right up™; that is, Easting from left to right followed
by Northing reading up.

I dug up some more information that may be helpful, since the orig-
inal printed manual is no longer available—I didn’t even find it at the
Library of Congress. There is a text file at <http://www.tufts.edu/
~pstott/utm.txt> and what appears to be the current version including
NATO conversions at <http://www.atsc-army.org/cgi-bin/atdl.
dll/query/FM/34-85>, which are a series of downloadable Adobe
Acrobat .PDF files.

The document is also available in straight HTML form in sections
at the same site as <http://www.atsc-army.org/cgi-bin/atdl.dll/fm/34-
85/toc.htm>, for those who like to go section by section and read from
the screen.

73,

Art Martin, N2QAE

Long Valley, New Jersey °

<gmartin@interactive.net>

Art—Many thanks for the valuable information. As you' ve no doubt
seen by now, we corrected ourselves several times over in the March
issue. But the Web sites you dug up provide additional information
sources—right from the horse’s mouth, so to speak. Thanks again.
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“[When I] turned my beam to
the west, the party started.
Worked 20 stations from 2200
to 2230 UTC in New Mexico,
Arizona, and California from
DMs 04, 12, 13, 14, 33, 41, 42,
43, and 51. Also two stations in
Texas: EL09 and EL29.” —
Oscar Morales, Jr., CO20]

moderate speed, around 15 wpm. I couldn’t
get the calls. Tried again, the station with the
slow CW came back. Still couldn’t get the
calls. Signals were very watery. Called CQ
many more times but by that time they were
gone, The time was 0330 Z. The stations that
called, I would like to know who you were,
Please e-mail me. Seems that as 6 meters starts
to die out, it is the best time to start looking
for FAl on 2 (That seems to be the way it usu-
ally works—ed.). It would probably help if
one were to make a sked with another station
in the suspected area at the time the band starts
to fade.

From Wes, N7TWS DM42jh

1/2/98—2-m FAI I began checking 2 m at
0140 Z after noting fairly strong interference
with local channel 6 TV. I heard Ned, AATA
DM43 working many stations on 144.2, but I
could not hear anything from the other end.
Because of the apparent ease with which Ned
was working, I assumed he was using FEs.
Tommy, W7RV DM43, also worked many of
the same stations. At 0145, I tuned 144.205
and heard KK6IT EM11 calling CQ on CW
with typical FAI quality. I worked him and
returned to listening. At0152,1 worked KSYT
EM22 & later I worked KDSBUR EM23.
Other stations were heard on 144.2 but not
worked because of QRM and/or SSB flutter.
The amazing thing was that KK6IT was still
heard calling CQ at 0230, on 144.205 with no
takers. All stations were worked with beam
heading offset from great circle path by about
25-30 degrees to the north.

That’s All for Now

The Es session of Jan Ist provided
some of the best conditions I've heard in
over a year! A few weeks later, Ward,
WB7VVD, and I finally did it...we final-
ly broke the 20-grid barrier by activating
21 grids in the 1998 January VHF
Sweepstakes! Whew!

Keep all the reports coming in. Thanks!
Tim Marek, K7XC, 360 Prestige Ct.,
RenoNV 89506; Phone: (702) 972-4722;
Fax: (702) 972-5011; e-mail: <K7XC@
VHF.RENO.NV.US>.

73 from DMO09bp de Tim K7XC/R
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Signal Squirters & More

A Few “Facts” About Antennas

Here’s more “myth-information” to start off our new antenna column:
Everyone “knows” quads outperform Yagis, right? Or do they? WASYJB
has some answers from the antenna range.

ith just a little persuasion—
similar to the methods used by
the Spanish Inquisition—Rich

Moseson, W2VU, has talked me into
writing an antenna column for CQ VHF,
along with the microwave column that
premiered last month. In addition to my
microwave activities, [ have quite a back-
ground in antennas. As you may have
seen in last month’s issue (pg. 72), | have
been an umpire with the Central States
VHF Society’s Antenna Contest for over
a decade. Also, for the last four years, I
have been professionally designing spe-
cialized television antennas. And, as of
last inventory, I have 37 antennas in the
air at my QTH.

Last month, I started out my “Final
Frontier” column with the “facts” every-
one knew about microwaves. So this
month, I want to discuss some “facts” that
“everyone knows’’ about antennas. While
there’s a lot of “myth-information™ out
there on all sorts of antennas, I'm going
to concentrate on the seemingly never-
ending debate over the relative merits of
quads and Yagis (if you’re new to radio
and you’re not familiar with these terms,
see “Aquadayagiwhat?” elsewhere in this
article). Here are some so-called “facts”
about quads:

* Quads have 2 dB more gain than
Yagis;

* Quads have more capture area than
Yagis;

* Quads are both vertically and hori-
zontally polarized.

Quads Have 2 dB More
Gain Than Yagis

Boy, this one is a quote of a quote of a
quote going back some 40-plus years. I
was able to dig up Moore’s original study
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Figure 1. Non-optimized Yagi antenna.

on quads versus Yagis! and, let me tell
you, it was not a level playing field!

Figure 1 shows you how early Yagis
were built. All the directors were the same
length. All elements had the same spac-
ing. Easy enough, but in a modern Yagi,
each element is smaller than the element
behind it (actually, it’s a progressively
smaller current in each element that you
want, and there are other ways of con-
trolling element current).

So Moore was comparing his careful-
ly tweaked and pruned quads to a slapped
together, non-optimized, improperly
scaled Yagi. As I said, it wasn’t a level
playing field. But more on modern quads
versus modern Yagis in a bit.

Quads Have More
Capture Area Than Yagis

Capture area is a function of gain,
which, for both quads and Yagis, is a

function of boom length. A two-element
quad has about 1 dB more gain than a two-
element Yagi. This varies a bit depend-
ing on whether the second element is a
director or a reflector. But once we
expand the antenna to three or more ele-
ments, gain is essentially the same. So, by
definition, once we get beyond three ele-
ments, quads and Yagis also have the
same capture area.

The advantage of the quad is in the loop
driven element and reflector. These form
a simple antenna with good impedance
characteristics. However, there is no

“A two-element quad has about
1 dB more gain than a two-
element Yagi....But once we
expand the antenna to three

or more elements, gain is
essentially the same.”

By Kent Britain, WABYJB (<cqvhf@aol.com> — Attn: WASYJUB)
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Aquadayagiwhat?

If you're new to antenna terminology, a quad is an antenna made up of two or
more four-sided loops (generally, but not always, formed into a square or diamond
shape). It was developed in the 1940s by Clarence J. Moore, WILZX, who was the
engineer at missionary shortwave station HCIB in Quito, Ecuador.

According to the story that’s recounted in virtually every antenna book, the high
altitude and thin air of Quito caused corona and arcing from the station’s four-ele-
ment Yagi antenna (we’ll get to those next). Moore tried a variety of possible solu-
tions before settling on what became known as the quad antenna design. The quad
and variations on it have been popular among hams for decades, but not nearly as
popular as the Yagi.

A Yagi is a flat “beam” antenna, and it’s what most hams are referring to when
they tell you they have “an 11-element beam™ or whatever. It was invented in Japan
in the 1920s by two university professors, Hidetsugu Yagi and Shintaro Uda.
Actually, it was Uda who did most of the work, but Yagi's English was better, so
he wrote the paper that brought the antenna design to international note. The anten-
na is properly known as a Yagi-Uda, which means that this sidebar should proper-

ly have been titled, “Aquadayagiudawhat?”

advantage to a quad director element.
Using loops or straight elements will give
you essentially the same gain. Wayne
Overbeck’s “Quagi” design? uses the
best parts of both the quad and the Yagi.
The Quagi does not have more gain than
a Yagi of the same boom length, but it is
very easy to build.

Quads Are Both
Vertically and

Horizontally Polarized

An interesting concept, but the polar-
ization of the antenna is determined by
the orientation of the E and H fields (elec-
trical and magnetic, respectively) gener-
ated by the loop, not by the direction of
the wire in the driven element. If this were
so, you would see loop elements gener-
ate every polarization. Too bad it’s math-
ematically impossible.

In Figure 2, we have a variety of quad
or loop driven elements. All of these are
horizontally polarized. And, if properly
built and mounted cross polarized to each

other, you would see that two quads have
over 20 dB of cross-polarization attenu-
ation. Nope, quads are linearly polarized,
just like Yagis. The driven element loop
just needs to enclose a volume to gener-
ate H fields perpendicular to the loop. The
exact shape of that loop is not important.
(Perhaps one source of confusion over
polarization is the fact that a quad may
be either horizontally or vertically polar-
ized, depending on the orientation of the
feedpoint: if you feed it on the side, it'll
be vertically polarized; a bottom feed-
point gives you horizontal polarization.
But you still can’t do both at once—ed.)

But Quads Cured
My Gout!

Oh, I can see the letters now...“But I
never worked Albania until I put up a
quad,” or *“Quads cured my gout and
arthritis.” Quads certainly have a mys-
tique, but this mystique cannot be dupli-
cated on the antenna range. Each year, the
Central States VHF Society holds a 144-
MHz to 24-GHz antenna contest at its

“..research has shown that
SWRs have eight legs like other
arachnids, but—and this is the
important part—they don’t
necessarily put them all on the
ground...at the same time.”

annual conference. For the last 11 years,
Marc Thorson, WB@TEM, and I have
been the range umpires. We bring the
equipment, we set up the range, and we
typically measure 100 to 120 antennas a
year. Of the 1,000-plus antennas we have
measured, only once, that is exactly one
time, has a quad won. (It was a 42-foot-
long monster 144-MHz quad, and it bare-
ly squeaked by an 18-foot-long Yagi). In
side-by-side comparisons, quads have
not stacked up to other antennas when
measured with precision equipment
under controlled conditions.

EME (Earth-Moon-Earth) or Moon-
bounce is one of the most challenging
activities an amateur can attempt: lots of
power, state-of-the-art preamps, and
extremely high-performance antennas
are required. Beverley Cavender, W4ZD,
publishes a directory of the more than 600
stations on 144-MHz moonbounce.? A
scan of these stations showed that only
two of these 600-plus EME stations are
using quads; a scan of the 400-plus sta-
tions in the 432-MHz EME directory did
not show any stations using quads. On
Moonbounce, mystique just doesn’t
make QSOs. The antenna has to work and
work well, and quads simply don’t make
the cut.

Here’s a challenge to our readers: I
have been unable to find a single com-
mercial or military user of quads. Other
than hams and HCJB on shortwave (for
which the first quad antenna was invent-
ed; again, see “Aquadayagiwhat?”), does
anyone know of a two-way, cellphone,

Figure 2. Examples of horizontally polarized driven elements.
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TV, satellite, or other industrial/com-
mercial user or manufacturer of quad
antennas? If quads are so wonderful, how
come we don’t see quad log periodics,
quad TV antennas, quads on geostation-
ary satellites, etc.?

OK, as you have guessed, I'm not par-
ticularly a fan of quads, although I cur-
rently have a patent pending on a televi-
sion antenna using portions of quad
elements. Over the coming months, we
will be discussing how to properly design
and build antennas of all types, including
quads. But now, let’s shift gears and dis-
cuss some important information on tun-
ing antennas.

Care and Feeding of SWRs

As I am writing my first antenna col-
umn for the April issue of CQ VHF, |
wanted to take this opportunity to discuss
the very important question of SWRs. The
SWR is a finicky little critter and an
extremely difficult creature to study in its
natural environment.

The most common question about
SWRs is “How many legs do they have?
Is it six legs like most bugs, or eight legs
like spiders?” Well, research has shown
that SWRs have eight legs like other
arachnids, but—and this is the important
part—they don’t necessarily put them all
on the ground (or on an antenna feedline)

at the same time. As you get all those
radio waves rushing up and down on an
antenna feedline, the electricity burns the
SWRs’ little feet. Kind of like walking
barefoot on hot asphalt in the summer-
time. They pick up one foot, then anoth-
er and another. Your SWR reading goes
from 8§ to 4 to 2. Get the antenna really
tuned sharply, and all those little SWRs
lift up seven of their legs and stand on
only one foot. Now the SWR count drops

to 1 and all that signal is radiating off

those other legs! Now your antenna will
really get out!

But what if you’'ve seen your SWR
count higher than 8? Well, perhaps we’ll
talk about the mating habits of the SWR
next April 1st.

73, Kent, WA5VIB

Notes:

1. The quad was developed in the 1940s by
Clarence J. Moore, WILZX, who was then
the station engineer for shortwave broadcast-
er HCJB in Quito, Ecuador.

2.Overbeck, Wayne, “The VHF Quagi,” OST,
April, 1977, pp. 11-14.

3. Beverley Cavender, W4ZD, P.O. Box 88,
Lake Placid, FL 33862.
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be too technical for beginners.
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<http://www.arrl.org>.

Resources

For more information on Yagis. quads, and antennas in general, we recommend

The ARRL Antenna Book, ARRL, Newington, Connecticut, 17th edition, 1994
(previous editions OK, too). The ultimate authority on ham radio antennas, but may

Lew McCoy on Antennas, by Lew McCoy, WIICP, CQ Communications,
Hicksville, New York, 1994. Everything the ARRL Antenna Book isn’t—antenna
basics in plain English, an ideal starter book for the newcomer.

Practical Antenna Handbook, by Joseph J. Carr, K4IPV, TAB Books, division
of McGraw-Hill, Inc., Blue Ridge Summit, Pennsylvania, 2nd edition, 1994. In
between the two books above, this has more technical detail than McCoy, and more
easily understood explanations than ARRL.

The Quad Antenna. by Bob Haviland, W4MB, CQ Communications, Hicksville,
New York, 1993. The only book we know of that’s dedicated entirely to the quad.

ARRL, 225 Main St., Newington, CT 06111; Phone: (860) 594-0200; Internet:

CQ Communications, Inc., 76 N. Broadway, Hicksville, NY 11801; Phone: (516)
681-2922: Fax: (516) 681-2926; Internet: <http://members.aol.com/cqmagazine/>.

Tab Books, division of McGraw-Hill, Inc., New York, NY: Customer service:
(800) 722-4726; Internet: <http://www.tabelectronics.com>.

Plus...

« A Trip Down Memory Lane...

Looking Ahead in CQ VHF

Here are some of the articles that we’re working on for upcoming issues of CQ VHF:

* “The 2-Meter Loop Shootout,” by Gordon West, WB6NOA

* “How to Wire a Bike for Ham Radio,” by Bill Sharp, W8HI

« “100-Plus Miles on 2-Meter Mobile—Part 2,” by Mark Casey, KIMAP
* “Mir’s New Packet Station—The Inside Story,” by Miles Mann, WF1F
= “Rover Operating—Scottish-Style,” by Simon Lewis, GM4PLM

» “Taking the Fear Out of Calling 911,” by Neil Dabb, KC7GCL and
...“The Golden Age of Kitbuilding Returns,” by Sam Vigil, WA6NGH

..."Making a Swan 250 Work Like Almost New,” by Dave Booth, KC6WFS
... "The Saturn-6 Six-Meter Loop Antenna,” by Bill Pasternak, WAGITF

If you'd like to write for CQ VHF, you may download our writers” guidelines from the CQ VHF
World Wide Web site at <hitp://members.aol.com/ cqvhf/> or FTP to <fip://members.aol.
com/cqvhf/General> and look for the file, “writguid.txt.” Or, you may send a written request with an
SASE (self-addressed stamped envelope) to CQ VHF Writers’ Guidelines, 76 N. Broadway, Hicksville,
NY 11801.
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agic Band Chronicles

Adventures on 6 Meters

The Silence of the Bands

Listening for signals on © meters, says WB2AMU, can sometimes be
like Jodie Foster in the movie, “Contact,” listening for signals from

outer space...

hsssssssssss

“The Magic Band can be awfully quiet for very long stretches...”

here are certain times of the year
Twhen the weak signal portions of

the VHF bands are quiet and devoid
of even local chatter. A favorite phrase is
that “without the rain, we cannot appre-
ciate the sunshine.” The same thing
appears to be true for 6 meters. The Magic
Band can be awfully quiet for very long
stretches, and when we do get a good
opening of some kind, we all get excited.

Seeking “Contact”

One of the best ways I can describe
what it’s like to listen to a quiet band for
hours at a time is to point out the scene in
the movie, “Contact,” in which star Jodie
Foster is sitting on the hood of her car for
hours, listening to the radio for signals
from outer space. A lot of us practice a
similar ritual on the Magic Band. I find
the background radio noise on 50.125
MHz to be soothing, and it helps me take
a nap during my lunch break at work. Of
course, if the band is open, Il spring into
action. Many operators keep the 6-meter
radio turned on in the shack, tuned to the
calling frequency, with the squelch up,
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while they go about their business in the
shack. If the band should open, they’ll be
ready to make the most of it.

Strange Visitors from
Other Planets

Sometimes a weak voice comes on via
ground wave, or sometimes it’s a quick
burst in which just two words are heard;
the latter is due to meteor scatter. Very
rarely have I seen signals of this type
develop into anything like a sporadic-E
opening, but sometimes the meteor scat-
ter can be strong for several minutes at a
time, allowing stations to be worked.
(There are meteors entering the atmos-
phere all the time, not just during the
major showers. Early morning is often the
best time to catch a good “burn” and
make a contact—ed.) But often, all that’s
heard is that one quick burst surrounded
by hours of silence. It can be maddening
to wait for propagation to develop on the
Magic Band!

What are generally the quiet times on
6 meters? Typically, for most of us in the

U.S. and Canada, there are two major
quiet periods. This is generally from
around February through late April and
from mid-August through mid-October
(basically a month on either side of the
equinoxes). There may be an occasional
sporadic-£ or aurora opening or, during
the sunspot peak, some F, skip; but, for
the most part, it’s pretty quiet. The lack
of skip has an effect on local activity as
fewer stations are inclined to listen dur-
ing the quiet times. You sometimes have
to rely on local beacons to assure your-
self that the radio is still working! One
goal of Magic Band operators is to keep
the band going through these quiet times.
There are a few nets throughout the coun-
try that help somewhat.

A Bit Off-Center?

One learns the virtue of patience very
quickly, even if some of our HF comrades
think that those who listen through hours
of silence on the Magic Band are a little
bit off center. In response to our HF
friends, I'd like to point out that working
Germany on 20 meters is a common
occurrence, but to work it on six from the
east coast is a bigger thrill (not to men-
tion from the midwest and west!—ed.).
Perhaps non-ham family members won-
der why we listen to a radio for hours and
not hear any voices? (**Aren’t people sup-
posed to be talking on the radio?”)

Yes, there are still some challenges out
there in the ham radio hobby and the
rewards are great for those who patiently
and faithfully monitor the Magic Band in
the hopes of a special contact. The key is
patience...and being there when the band
performs its magic. &=

Do you have a 6-meter adventure to
share? If so, we’d love to hear about it.

Just contact us by mail or e-mail.

By Ken Neubeck, WB2AMU
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Line of Sight (from page 4)

Even though there were staggering costs,
one has to remember that only one
Atlantic hurricane, Danny, made landfall
in 1997, resulting in a major disaster
being declared for Alabama in July.
Minnesota and Washington State led
the nation in the need for federal disaster
aid in 1997, requiring four Presidential
disaster declarations each torecover from
the effects of severe winter storms and
damaging spring and summer floods.

Are YOU Prepared?

So...are you prepared to meet the chal-
lenge? Is your ARES/RACES or public
service group ready to respond when the
power goes out? Are you prepared to fill
the gap when the telephone network is not
operational? Can you get across town
when the road is blocked?

The first step in preparedness is know-
ing what to expect (beyond the unex-
pected) While the basics of disaster pre-
paredness remain the same, each type of
disaster can present its own set of cir-
cumstances. In 1997, flooding was the
most common occurrence, figuring in 29
of the year’s declared disasters. Severe
winter storms were involved in eight dec-
larations, hurricanes and typhoons in
four, and tornadoes in three. While it’s
impossible to prepare for every eventu-
ality, you should learn what types of
storms are most common where you live,
and learn what will likely be required of
hams when “the real thing™ hits.

So what do you need? It may be an
antenna with greater gain than the rubber
duck on your HT. It could be a larger
antenna than the 19-inch whip on the car.
Anextra battery pack? Maybe your group
could use a generator to power your club
station or operate from a mass care shel-
ter. How about some extra antennas and
mast sections to raise your antenna so that
height will overcome lack of power?

Many groups have formed mutual aid
agreements with other public service
minded hams in neighboring communi-
ties. This may be the next county or the
next state. Having the agreement and
plans in place can let amateur radio shine
in the public interest. Here’s where we
can offer our skills as “trained commu-
nicators” with the ability to get messages
through in a timely manner under the
worst of circumstances. But remember to
keep things flexible. We've all have
heard of the “KISS” principle. Youknow,
“Keep it Simple, Stupid.” Remember it,
and apply it.

Remember, too, that emergency pre-
paredness is a responsibility of every
ham. Itis the cornerstone of our service—
number one on the FCC’s list of why ham
radio exists: “Recognition and enhance-
ment of the value of the amateur service
to the public as a voluntary non-com-
mercial communication service, particu-
larly with respect to providing emergen-
cy communications.” (Emphasis added).
That’s straight out of the FCC rules—
Section 97.1(a)—the very beginning,
even before the “definitions™ section.

How Do | Get Started?

If you're not already involved with
public service communications, you
should first make contact with public-
service minded hams in your own club.
They can certainly can tell you what’s
happening locally. You may also want to
contact your county ARRL Emergency
Coordinator or the ARRL Section
Emergency Coordinator or Section
Manager (see the ARRL’s Web site,
<http://www.arrl.org>, or page 12 of any
issue of OST magazine).

Next, participate in local public service
events. Follow the reports of events in CQ
VHF for ideas of how others handle sim-
ilar events. When yourevent is over, send
us a story about it.

If you're not familiar with disaster
operations, take a course offered by the
American Red Cross or the Federal
Emergency Management Agency. The
Red Cross course, “Introduction to
Disaster,” is a good start. Contact your
local Red Cross chapter to find out when
the course is being offered. FEMA has
home study courses. These are open book
“exams” and offer a good insight into the
responsibilities of your local government
emergency manager. Remember, the
more you understand the workings of
local emergency management agencies,
the easier it will be to work with local
government officials.

Finally, participate in your club nets.
Here’s a great way to learn net procedure
and meet others on the net. If possible,
practice passing traffic or formal mes-
sages. Afterall, you’ll be expected to pass
messages quickly and accurately. A big
mistake can be made if a request for 10
cots turns into 100 cots. It’s much easier
to learn when mistakes don’t matter!

“New Age” Disasters

TWIAR reported that Ottawa colum-
nist Pierre Bourque, of The Hill Times,

Canada’s Parliamentary Newspaper,
wrote in an extensive Internet posting on
the Storm of "98 that Canada’s Defense
Department had called in 11,000 troops
to help with the clean-up, that military
helicopters were everywhere in the sky,
and that the U.S. Air Force was sending
up jumbo planes to help move material.
Bourque’s conclusion: “So much for the
‘new age’ with computers, cable, video,
microwaves, etc. None of it works with-
out electricity!”

So are you prepared to serve in the
public interest? If not, are you prepared
to learn?

—WA3PZO

In This Issue

This is our third annual Mobile
Special, this time with a twist: several
articles on mobile operating—without a
car! If you own a bike and a portable ham
rig, it could add a whole new perspective
to both your cycling and your hamming!
My thanks to Bob Josuweit, WA3PZO,
not only for penning this month’s edito-
rial, but also for his help in arranging our
bicycle mobile coverage.

And whatabouta boat? That’s the next
project for Steve Roberts, N4RVE,
who’s on our cover. Look for his article
on the “Ship of Dreams.”

Plus, Kent Britain, WASVIB intro-
duces his new column on antennas, which
we’ve creatively dubbed, “Antennas,
etc.,” and Dave Ingram, K4TWI, revives
Don Stoner’s “In Theory” column with a
new title and a new focus— How It
Works™ will take a look at all sorts of
ham-related topics, dig around inside and
show us all, well, “how it works.” We
hope you enjoy this issue, and all the ones
to follow.

—W2VU

Help Wanted

If you’re involved with a project or activ-
ity that you think would be of interest to your
fellow CQ VHF readers, we'd like to hear
from you. Article submissions are welcome,
as are “Op-Ed” opinion pieces if you have a
point of view you’d like to share about a
VHF-related topic. You can contact us by
mail at 76 N. Broadway, Hicksville, NY
11801 (send an SASE for writers’ guide-
lines), by e-mail to <CQVHF@aol.com>, or
via our World Wide Web page, <http://
members.aol.com/cqvhf/>. We look for-
ward to hearing from you.
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ow It Works

Theory 'n Practice

Demystitying Capacitors, Coils, and
Antenna Tuners—Part 1

Ih a blend of old and new, K4TWJ takes over where WOTNS's “In
Theory” column left off last October, but with a new title and a
somewhat broader focus. Where it goes from here is up to youl

A Few Words of Introduction...

I was elated when Rich Moseson told me that Dave Ingram had agreed to take
over the “In Theory” column. I cannot think of a person more qualified than Dave
to explain how things work and their relationship to ham radio.

I’ve known Dave Ingram for many years. When I edited a now-defunct ham radio
publication, Dave was always there, on time, with material that was interesting to
the readers. He received more fan mail from them than my editorials did!

Occasionally Dave used to send me items that were products of his bountiful brain.
I'will always value his rebel flag QSL that identifies my car in crowded parking lots.
But most of all I treasure the little wooden roof with the thumbtacks under it. When
1 asked Dave what it was, he supplied the obvious answer, “A tax shelter.”

Good luck, Dave, the column is in great hands. Looks like you are once again
working for a great editor!

73 Don, W6TNS

some opening commentary to this new

theory ‘n practice column, but I'm
unsure about what he will say. Hopefully,
it won’t be described as a direct continu-
ation of Don’s “In Theory” column, as I
feel no one can replace Don, but only suc-
ceed him.

Don is anoriginal and a classic, and his
dedication to the hobby covers many
decades. He helped usher transistors into
amateur radio with his neat little
“Semiconductor Space Spanner” during
the 1950s (see Photo A); assisted in
launch efforts for amateur radio’s first
satellite, OSCAR 1, in the 1960s; and he
was recognized by AMSAT with the

'understand that Don Stoner will add

£ i 48

Photo A. Original (and authentically faded with age!) view of Don

Stoner's famous Semiconductor Space Spanner transmitter of the

1950s. The little two-transistor delight introduced solid-state elec-
tronics to radio amateurs worldwide.
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Photo B. Three popular types of “fixed” inductors: A toroidal core

with “X number” of turns to yield a desired inductance, a pre-

wound/molded inductor, and a “chip” inductor. Although quite dif-

Serent in size and shape, all three types can yield the same inductance.

Chip inductors are often used in FM handhelds and compact trans-

ceivers using SMT, or Surface Mount Technology. (Photos B through
E courtesy David Branch, KB5VKY, of MFJ Enterprises. Inc.)

By Dave Ingram, K4TWJ
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Stoner Cup Challenge Award in the "80s.
Don also founded the National Amateur
Radio Association during the *90s, plus
much more. It is indeed an honor to
progress (with a few diversions!) along
the general path Don pioneered here in
CQ VHF.

How far off the path and how many
diversions we'll pursue depend on
requests from you, ourreaders. I’m main-
taining high flexibility to match your
input, so drop me a note on various top-
ics or subjects you would like to see fea-
tured here. Meanwhile (and as a thought-
inspiring example), let’s continue on
from Don’s introduction of capacitors
and inductors in his final column and dis-
cuss how those two components are used
in popular amateur radio accessories: an-
tenna tuners.

More Notes on Capacitors

and Inductors

As Donexplained in his October, 1997,
“In Theory” column, two unique proper-
ties of capacitors are the ability to block
DC while passing AC and the ability to
work in conjunction with inductors to
tune circuits. Looking more closely at

*

WV 2

Figure 1. Since antennas exhibit properties of capacitance, inductance, and resistance, they
are electrically equivalent to a series tuned circuit. At resonance, the coil’s reactance and the
capacitor's reactance cancel and leave only the (radiation) resistance. See discussion in text.

this, we find the amount of AC a capac-
itor passes depends on its value, mea-
sured in microFarads (UF) or picoFarads
(pF), and the frequency of an applied AC
signal. Generally speaking, a small value
capacitor will pass a high frequency, but
it will not pass a low frequency. A large
value capacitor, however, can pass very
low frequencies. In other words, capaci-
tors exhibit a sort of “AC resistance,”
which we call reactance. That is why 10-
or 250-pF capacitors are used in antenna
tuners for VHF and HF, while 200- to
5000-UF capacitors (rather than .01 nF)
are used as filters in (60 Hz) power sup-
plies. (I'll expand on how capacitors act
like low value resistances to AC in next
month’s discussion of power supplies.)
Coils, or inductors, differ from capac-
itors in that they pass DC and block or

“choke out” AC. The amount of AC
choked out depends on the coil’s value,
measured in milliHenrys (mH) or
microHenrys (WH), and the frequency of
the applied AC signal. A small value coil
can choke high frequencies, whereas a
large value coil is necessary to choke low
frequencies. As an example, a small
choke is usually located between a trans-
mitter’s RF amplifier section and its DC
input socket. This choke prevents RF
energy from reaching the power supply.
As another example, old-style power
supplies used with vacuum tube rigs
often included a large and expensive
inductor or choke to remove small
amounts of AC hum not removed by
large filter capacitors.

Since chokes are quite expensive,
many new-style power supplies use larg-
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Photo C. Three popular types of “fixed” capacitors: disc (for RF and Photo D. Traditional style of variable capacitor. Fixed plates are

bypass applications), electrolytic (typically used in power supply-
related circuits), and “chip” capacitors for SMT.

4

Photo E. Inductors used with antenna tuners are wound on a form or left open-air style. They
may be made adjustable by turning the coil while a small metal wheel “rides” in between turns.

Oops...

Last month’s article, “An NiMH Warning: Don’t Toast Your Battery!” by Gordon
West, WB6NOA, contained an incorrect graph. What was supposed to show the
charging curves of nickel metal hydride (NiMH) versus nickel cadmium (NiCd) bat-
teries—and the voltage “elbows™ at full charge (the “elbow” is much more pro-
nounced in a NiCd than an NiMH, making it easy for a NiCd charger to miss the
full-charge point on an NiMH cell)—actually showed the comparative discharge
curves of the two types of cells. The correct graph, still courtesy of NEXcell Battery
Co., Ltd., appears here. We apologize for the error.

—_— 2 'i
al.s ==
<]
&5016 P
= NL-MH |
S 14
T.J 12
U 1

0 10 20 30 40 50 60 70 8 90 100 110 120

Charge input(%)

called stator; adjustable plates that mesh in it are called rotor. The
number of both types of plates influences total capacity.

er filter capacitors and active regulators
rather than including a choke. Some pop-
ular types of capacitors and inductors are
shown in Photos B through E to help you
identify them in amateur radio gear.

At this point, you might understand-
ably ask why, if different value capaci-
tors and inductors exhibit different AC
resistances or “‘reactances,” is one rather
than the other is used in a circuit. Without
delving into heavy technical details, a
capacitor’s capacity reactance (Xc¢) can
be used to cancel a coil’s inductive reac-
tance (X1) (that's a capital “X" and a
small “L,” not a number “1”"—ed.) and
vice versa. This is because properties of
the two reactances are opposites in
phase relationships (See “Technically
Speaking,” elsewhere in this column).
When or where are such “cancellation
effects” beneficial? An antenna tuner is
a familiar example, but before discussing
how tuners work, let’s consider when and
why one is needed.

Antennas: Large Tuned

Circuits

Although we visualize antennas as
radiators and interceptors of signals, our
transceivers “see” them as series-tuned
circuits (see Figure 1). How so? The
length of an antenna’s wire or driven ele-
ment is its inductance, and the distance
or spacing between its wire or driven ele-
ment and ground (plus other nearby
objects) is its capacitance. When those
two opposite reactances (X1 and Xc) are
equal, the antenna is said to be resonant.

When an antenna is resonant, it cheer-
fully accepts RF energy routed or cabled
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Technically Speaking

As mentioned in the main text, capacitive and inductive reactances are oppo-
sites in phase relationships and (assuming equal values) one can cancel the other.
How so?

The time required for a capacitor to store a charge as electrostatic lines of force
causes a phase shift, or delays applied voltage 90 degrees with respect to applied
current (illustrated vectorially in Figure 2A). Likewise, the time period required for
an inductor to store energy as expanding lines of electromagnetic force delays
applied current 90 degrees with respect to applied voltage (Figure 2B). A resistor
does not produce an electromagnetic or electrostatic field, thus its applied voltage
and current remain in phase. Current remains constant and voltage divides among
components in a series circuit, thus current is a reference vector.

Figure 2C shows a resistor’s in-phase current as a reference vector overlaying
capacitance and inductance. El and Ec are 180 degrees apart; if the length of their
vectors (their out-of-phase voltages) are equal, they cancel and only the resistor’s
in-phase voltage and current remain. An casy way to remember phase relations is
“Eli The Ice Man”—voltage is ahead of current in a coil and current “comes before
voltage™ in a capacitor.

lcurrenT) 4 4 | currenm)
L"—'-
Direction of Capacitor L anpucTom)
rotation
- - \
€ VOLTAGE € VOLTAGE
¢ ) S ) \‘ Direction of
(A) (B) rotation
€R (VOLTAGE OF RESISTOR) A
|(CURRENT OF RESISTOR,
INDUCTOR AND CAPACITOR)
e ( >
€1 (voLTAGE OF colL) Equal length €¢ (VOLTAGE OF CAPACITOR)
vectors cancel
(C) Direction of rotation

Figure 2A. The time required for a capacitor to store a charge causes its voltage to be 90

degrees out of phase with iis current. Figure 2B. The same time delay in an inductor caus-

es its voltage (o lead its current by 90 degrees. Note that the inductor’s voltage (El) is 180

degrees out of phase with the capacitor’s voltage (Ec) in Figure 2A. Figure 2C. Put

Figures 2A and 2B together and you see that El and Ec cancel each other out in a reso-

nant circuit, leaving you with the voltage of the resistor (Er), which remains in phase with
the constant current of the inductor, capacitor and resistor.

to it from a transmitter or transceiver. Ah,  energy is reflected back through its feed-

but exact resonance is quite difficult to
achieve in reality, and it is only main-
tained over a very limited frequency
range. When an antenna is not precisely
resonant, a portion of its (cabled-in) RF

line or cable to the transceiver. The ratio
of forward to reflected power is what we
call SWR (Standing Wave Ratio) and, as
you know, SWRs above 1.6:1 or 2.0:1
(depending on your rig) cause a trans-

“The length of an antenna’s
wire or driven element is its
inductance, and the distance
or spacing between its wire

or driven element and ground
(plus other nearby objects) is
its capacitance.”

ceiver or amplifierto “cutback™ orreduce
its power output for self-protection,
When that happens, we have three gen-
eral options: live with the high SWR and
reduced output (pity the little rig!), read-
just the antenna’s dimensions and match-
ing sections, or add an antenna tuner.

“Ah, but commercially-made antennas
are resonant and pretuned,” you say: I
just adjust it to my preferred operating
range and install it, right?” Maybe,
maybe not (As “Dirty Harry” says, “Do
you feel lucky, kid?”). Manufacturers
strive to cut their antennas’ dimension for
mating with “average” amateur radio
applications, but every installation is
unique. One antenna might be installed
on a roof or chimney, another might be
on a tower 50 or 70 feet high, one might
be near (or in!) trees, one might parallel
metal siding on a house or another anten-
na, and ground conductivity can vary in
each case. All such factors alter an anten-
na’s Xl/Xc balance, shift its resonant
frequency, and thus produce an above-
normal SWR.

An antenna tuner solves the problem.
It does not “retune your antenna’ so to
speak, but lets you add an adjustable
amount of inductive or capacitive reac-
tance to cancel undesired capacitive or
inductive reactance at the transceiver’s
end of the feedline/coax cable. Your
transceiver then “sees” an optimum
match and comfortably delivers its full
output power to the antenna system—that
is if the antenna’s radiation resistance is
near 50 ohms.

Whaddaya Mean, IF?

Is your antenna’s impedance 50 ohms?
*“Aren’t all popular styles of antennas 50
ohms?” you reply. Stay tuned! Next
month’s column has some interesting
answers to those questions. Meanwhile,
drop me a note and tell me some of the
topics or areas you would like to see cov-
ered in this “How It Works™ column.

73, Dave, K4ATWI]
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rbital Elements

All About Ham Radio Satellites

Pass Predictions:
The Ups and Downs of Satellite
Band Openings

One nice thing about satellite communications is that you can
accurately predict when a particular satellite will be available for
communications. This article explores ways of making pass

predictione easier.

Tnis month’s column was inspired by
an e-mail message from CQ VHF
Editor Rich Moseson, W2VU. Rich
sent me the e-mail after a phone conver-
sation with Project Corner columnist
Dave Ingram, K4TWI. They both believe
that one factor keeping some hams from
using satellites is not knowing when the
satellites would be “in view” for com-
munications and, where steerable anten-
nas are involved, not knowing where to
point them. Rich and Dave both thought
it worthwhile to come up with a method
that’s quick, doesn’t require a computer,
and doesn’t take a brain surgeon (OK, a
rocket scientist) to figure out.

“Satellite pass predictions
determine when an orbiting
satellite is in view of an
observer on a rotating sphere
(the Earth). The observer
moves with the Earth as it
rotates around its axis. The
satellite usually moves in a
different direction and at a
different speed.”

Producing pass predictions that apply
toeveryone in a wide area like the 48 con-
tiguous states is a difficult problem. I’ll
first give you a little insight into why this
isn’t trivial; then I'll give you a pictorial
solution you can use to make rough pass
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Figure 1. Azimuth Directions. Azimuth readings refer to a satellite’s compass bearing rela-
tive to your location.

Table 1. AO-27, At-A Glance

Frequency, Mode
Uplink: 145.850 MHz FM Voice
Downlink: 436.792 MHz FM Voice
Notes:

1. AO-27 generally operates only in daylight on the weekends.
2. Doppler shift: for best results, offset -5 kHz early in the pass and +5 kHz late in the
pass. Likewise, use -10 kHz to +10 kHz offsets for 70 cm.

By Ken Ernandes, N2WWD (n2wwd@amsat.org)
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Pass Pass
Number  Date
1 April 1
2 April 1
3 April 1

Table 2. AO-27 Repeat Interval Day #1 Ascending Pass Times

Coordinated Universal Time (UTC)

A B C
02:21 02:28 02:35
04:03 04:09 04:16
05:44 05:50 05:56

Figure 2. AO-27 Repeat Interval Day #1 Ascending Passes

Pass Pass
Number  Date
4 April 1
5 April 1
6 April 1
7 April 1

Table 3. AO-27 Repeat Interval Day #1 Descending Pass Times

Coordinated Universal Time (UTC)

A B 0
14:37 14:43 14:49
16:17 16:23 16:29
17:57 18:03 18:10
19:38 19:44 19:52

Figure 3. AO-27 Repeat Interval Day #1 Descending Passes

predictions for AO-27 and the Mir Space
Station for this month. After we review
this method, we’ll briefly compare this
with tracking software and then discuss
where we go from there.

After reading this article, you should
have some knowledge of predicting satel-
lite passes. You may even have ideas on
a simpler way to present the information.
What'’s at stake? If we develop a useful
method of satellite pass predictions, one
that’s easy enough to use, this could
become a monthly part of CQ VHF.

Pass Prediction—
Some Key Words

There are several key terms used for
satellite pass predictions. These terms
are helpful in understanding characteris-
tics of satellite passes and ground site vis-
ibility. They’re also important when
using pass prediction reports, regardless
of their origin.

The first two terms that you should be
familiar with are Acquisition of Signal
(AOS) and Loss of Signal (LOS). AOS
describes the time and direction of the
satellite as it rises above the ground
observer’s horizon. Likewise, LOS
describes the time and direction of the
satellite as it sets below the observer’s
horizon. A satellite’s pass begins at AOS
and ends at LOS.

Besides the AOS and LOS, we're also
interested in the satellite’s highest angle
above the observer’s horizon, which is
known as the pass’s maximum elevation
(MAX EL). MAX EL is sometimes used
interchangeably with the Point of Closest
Approach (PCA) to the observer. The
PCA is virtually the same as MAX EL for
circular orbits. For elliptical orbits, how-
ever, the MAX EL usually doesn’t occur
at the PCA.

The Elevation (EL) is the satellite’s
angle above the observer’s horizon. The
EL is 0 degrees at both AOS and LOS and
90 degrees when the satellite passes
directly overhead.

The Azimuth (AZ) is an angle describ-
ing the satellite’s horizontal direction
(North, South, West, East). AZ ranges
from Oee to 360ec with the specific direc-
tions defined in Figure 1. Thus, a 0-
degree AZ is due North, a 90-degree AZ
is East, a 180-degree AZ is South, and a
270-degree AZ is West.

Satellite passes can be categorized as
ascending, descending, northerly, or
southerly. An ascending pass begins
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Table 4. AO-27 Repeat Interval Day #2 Ascending Pass Times
Pass Pass Coordinated Universal Time (UTC)
Number Date A B &
8 April 2 01:53 02:00 02:07
9 April 2 03:35 03:42 03:49
10 April 2 05:17 05:22 05:29
11 April 2 06:57 07:03 09:00

Figure 4. AO-27 Repeat Interval Day #2 Ascending Passes

Table 5. AO-27 Repeat Interval Day #2 Descending Pass Times
Pass Pass Coordinated Universal Time (UTC)
Number Date A B (€
12 April 2 15:49 15:55 16:02
13 April 2 17:30 17:36 17:43
14 April 2 19:11 19:17 19:25

Figure 5. AO-27 Repeat Interval Day #2 Descending Passes

south of the observer and ends to the
north. Likewise, a descending pass
begins north of the observer and ends to
the south. A northerly pass stays north of
the observer, and a southerly pass stays
south of the observer.

Pass Prediction Insight

Pass prediction mathematics is beyond
the scope of this article. But if you under-
stand what’s involved you'll see why it’s
difficult to come up with a simple pass
prediction method. By a simple pass pre-
diction method, I mean something that
gives you a rough estimate of the AOS
and LOS times that (1) applies to a wide
geographic area; (2) doesn’t require you
to use acomputer; (3) doesn’trequire you
to get outside data; (4) gives you a quick
answer; and (5) is easy to use.

Satellite pass predictions determine
when an orbiting satellite is in view of an
observer on a rotating sphere (the Earth).
The observer moves with the Earth as it
rotates around its axis. The satellite usu-
ally moves in a different direction and at
a different speed. Since most satellite
communications are at VHF and above,
the ground observer must have an unob-
structed line-of-sight path to the satellite.
Pass predictions give the times when the
satellite is above the observer’s horizon
and also give corresponding AZ/EL
directions to the satellite.

Because the Earth is rotating, the satel-
lite’s ground track moves progressively
west on each orbit. If, for instance, the
satellite takes 90 minutes to orbit the
Earth, the ground track will move west-
ward by about 22.5 degrees each orbit.
(The westward motion is mainly Earth
rotation, with a relatively small distur-
bance to the orbit caused by the Earth’s
oblate shape.) Since the Earth is rotating
at a constant rate, the satellite will even-
tually repeat the same ground tracks.

Unfortunately, most ground track rep-
etitions are not simple. For a variety of
reasons, satellites rarely repeat the same
daily ground track pattern. Instead, it can
take days or even weeks for the pattern
to repeat, and the repeat interval usually
isn’t a whole number of days.

A Pictorial Solution

The pictorial solution I'm presenting is
as close as I could come to the “simple”
pass prediction method I described earli-
er. This method provides maps with satel-
lite ground track overlays. The selected
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Pass Pass
Number Date
15 April 3
16 April 3
17 April 3
18 April 3

Table 6. AO-27 Repeat Interval Day #3 Ascending Pass Times

Coordinated Universal Time (UTC)

A

01:25
03:08
04:49
06:29

B

01:33
03:14
04:55
06:36

C

01:40
03:21
05:02
06:42

Figure 6. AO-27 Repeat Interval Day #3 Ascending Passes

Pass Pass
Number Date
19 April 3
20 April 3
21 April 3

Table 7. AO-27 Repeat Interval Day #3 Descending Pase Times

Coordinated Universal Time (UTC)

A

15:22
17:02
18:43

B

15:28
17:09
18:50

C

15:35
17:15
18:57

Figure 7. AO-27 Repeat Interval Day #3 Descending Passes

“Unfortunately, most ground
track repetitions are not simple.
For a variety of reasons,
satellites rarely repeat the same
daily ground track pattern.
Instead, it can take days or
even weeks for the pattern

to repeat....”

ground tracks either over-fly the 48 states
or pass close to the coastline. I provide
enough maps to describe a reasonably
close repeat cycle and also give you the
time it takes for the cycle to repeat.

The satellite’s Earth surface coverage,
or footprint, is shown when the satellite
is somewhere near the central U.S. By
using the size of this circle as a measure,
you should be able to judge which pass-
es have some coverage for your location
and also estimate your AOS and LOS
positions along the ground tracks. You
can estimate your AOS and LOS times
by using the time references in the tables.

Consecutive passes are given on the
same map, numbered sequentially, and
are labeled A, B, and C. Label A is the
position at which the satellite enters the
map, label B is a middle position, and
label C is where the satellite exits the
map. The labels thus show the satellite’s
progression across the map.

These pass predictions were forecast
last December (to accommodate the time
it takes to assemble an issue of this mag-
azine). As such, the predictions will only
be accurate to a few minutes. And,
because the cycle does not repeat exact-
ly, these predictions will only be good for
the month of April, 1998.

The two satellites I use in the pictorial
solution are AMRAD OSCAR 27 (AO-
27) (Figures 2 through 9) and the Mir
space station (Figures 10 through 17).
Both these satellites are low altitude and
offer FM 2-meter VHF and 70-centime-
ter UHF access. Note: The maps were
generated with the Satellite Tool Kit
(STK) version 4.0 software by Analytical
Graphics, Inc. (AGI).

AO-27

The AO-27 satellite repeats its ground
track approximately every four days. The
actual repeat interval is three days, 23
hours, and 53 minutes, or seven minutes
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If you enjoy radio
communications
you'll Iove....

POPULAR
COMMUNICATIONS

Table 8. AO-27 Repeat Interval Day #4 Ascending Pass Times

L : : Pass Pass Coordinated Universal Time (UTC)

~ Listening canne Number  Date A B C
Monitoring. Read by more 22 April 4 02:40 02:47 02:54
active listeners than 23 April 4 04:22 04:28 04:35
all other 24 April 4 06:03 06:09 06:15

listening publications
combined! Figure 8. AO-27 Repeat Interval Day #4 Ascending Passes

SUBSCRIBE TODAY!
POPULAR

COMMUNICATIONS

76 North Broadway, Hickville, NY 11801

SAVEUPTO 47%

Get fast home delivery of Popular
Communications and save $16.05a
year over the newsstand price. Save
even more on 2 or 3 year subs.

1 year - 12 issues $25.95
(Save $16.05)

02 years - 24 issues $45.95
(Save $38.05)

[ 3 years - 36 issues $65.95
(Save $60.05)

Canada/Mexico—-One year $35.95, two years
$65.95, three years $95.95; Foreign Air

Post-one year $45.95, two years $85.95,
shie Yodts $lels, Table 9. AO-27 Repeat Interval Day #4 Descending Pass Times
Payable in US dollars only
Name Pass Pass Coordinated Universal Time (UTC)
Street Number Date A B C
City 25 April 4 14:55 15:02 15:08
: 26 April 4 16:35 16:42 16:48

State Zip

; 27 April 4 18:16 18:23 18:30

Billto [JMastercard O VISA

" DIAMEX O Discover 28 April 4 19:57 20:04 20:12
Account number:
= VHF 4198 Figure 9. AO-27 Repeat Interval Day #4 Descending Passes

Note: Allow 6-8 weeks
for delivery of first issue.
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Pass
Number

SO ~1Onh B W =

Pass
Date

March 31
April 1
April 1
April 1
April 1
April 1
April 1
April 1

Coordinated Universal Time (UTC)

A

23:32
01:04
02:34
04:11
05:47
07:22
09:00
10:36

Table 10. Mir Repeat Interval Day #1 Pass Times

B

23:38
01:12
02:45
04:24
06:01
07:36
09:09
10:43

(¢

23:45
01:21
03:02
04:36
06:13
07:47
09:17
10:49

Figure 10. Mir Repeat Interval Day #1 Passes

“A0-27 usually only operates
on weekends when the satellite
is in the sunlight. [While] it
has operated on weekdays

and on rare occasions, when
the spacecraft is not
illuminated...you should
probably stay with daytime
passes on the weekends.”

less than four days. AO-27 is in a polar
orbit, so the satellite will only have
ascending and descending passes for sta-
tions on the maps. Figures 2 through 9
give the ascending and descending pass-
es for the four days of AO-27’s repeat
cycle. Their accompanying tables give
the first time each pass occurs in the
month. You can compute subsequent
pass times by adding the repeat interval
to the table values.

AQ-27 orbits the Earth every 101 min-
utes. Each ground track is 25.2 degrees
west of the preceding ground track,
which is mainly the amount the Earth
rotates during one of AQ-27’s orbits.
Notice also that AO-27"s descending
passes occur roughly 12 hours from the
ascending passes.

AO-27 usually only operates on week-
ends when the satellite is in the sunlight.
However, it has operated on weekdays
and, on rare occasions, when the space-
craft is not illuminated. A full set of pass
information is given for completeness,
but you should probably stay with day-
time passes on the weekends.

Mir Space Station
The Mir space station repeats its
ground track every seven days, 20 hours,

Table 11. Mir Repeat Interval Day #2 Pass Times and 48 minutes. Since Mir’s maximum
latitude is about 52 degrees, stations in
Pass Pass Coordinated Universal Time (UTC) the contiguous 48 states can have ascend-
Number  Date A B C ing, northerly, or descending passes (usu-
ally in that sequence). Figures 10 through
9 April 1 22:33 22:39 22:46 17 give the daily passes for the eight days
10 April 2 00:06 00:12 00:21 of Mir’s repeat cycle, and their corre-
11 April 2 01:37 01:46 01:59 sponding tables give the first time each
12 April 2 03:11 03:23 03:36 pass occurs in the month. As with AO-
13 April 2 04:47 04:58 05:12 27, you can compute subsequent pass
1‘.‘ qul - 06:22 06:35 06:50 times by adding the repeat interval to the
15 April 2 07:59 08:10 08:19 Sl valtes
16 Aol 2 0330 0944 090 Mir orbits the Earth every 92.4 min-
Figure 11. Mir Repeat Interval Day #2 Passes mies:Hach ground tackis 23:4 degrecs
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On the Cover

Steven K. Roberts, NARVE, pauses in a
Silicon Valley park with his 105-speed
580-pound bicycle, BEHEMOTH (Big
Electronic Human-Energized Machine,
Only Too Heavy). He traveled 17,000 miles
around the U.S. between 1983 and 1991 on
this solar-powered mobile ham shack with
satellite Internet link, writing and consult-
ing for a living. Console computer systems
are operated while riding via handlebar
chord keyboard and ultrasonic head mouse;
configuring the Outbacker dipole vertical-
ly allows mobile HF operation with an
ICOM 725, along with multimode 2-
meter/70-centimeter activity via Yaesu 290
and 790. A few years ago, Steve even man-
aged a (perhaps the only) bicycle-mobile
satellite contact via OSCAR-13!

The recumbent bicycle also carries a
security system with six levels of sensors
ranging from a 10-GHz proximity detector
to a sensor that detects a change in GPS
(Global Positioning System) coordinates
without the correct password (at which time
the bicycle control processor dials 911 and
says, via synthesizer, “Hello. I am a bicy-
cle, and I am being stolen. My present
position is...”)

Roberts first gained national attention
with his “Winnebiko™ tour of America in
the early 1980s. BEHEMOTH, off the road
since 1991, is now in its last full year of
accompanying Roberts on speaking tours,
and is going on loan to the Tech Museum
of Innovation in San Jose, California.
Steve’s next project, which has been under
development since 1992, involves a pair of
pedal/solar/sail micro-trimarans (boats
something like catamarans)—dubbed
Microships—on which Roberts and his
partner, Lisa KFONWO, will carry their
technomadic adventures to the world’s
coastal and inland waterways. For the first
published look at Microship internal
details, see this issue’s cover story, “Ship
of Dreams.” (Cover photo by Larry
Mulvehill, WB2ZPI)

N

Table 12. Mir Repeat Interval Day #3 Pass Times

Pass
Number

17
18

Pass Coordinated Universal Time (UTC)
Date A B C
April 2 21:34 21:39 21:46
April 2 23:07 23:13 23:21
April 3 00:39 00:47 00:57
April 3 02:09 02:22 02:37
April 3 03:47 04:00 04:12
April 3 05:23 05:36 05:49
April 3 06:58 07:12 07:21
April 3 08:36 - 08:44 08:51
April 3 10:12 10:19 10:24

Figure 12. Mir Repeat Interval Day #3 Passes

Pass
Number
26

27

28

29

30

31

32

33

Table 13. Mir Repeat Interval Day #4 Pase Times

Pass Coordinated Universal Time (UTC)
Date A B (G
April 3 22:08 22:14 22:21
April 3 23:40 23:47 23:57
April 4 01:11 01:21 01:38
April 4 02:47 03:00 03:12
April 4 04:23 04:34 04:48
April 4 05:58 06:10 06:24
April 4 07:36 07:47 07:53
April 4 09:12 09:21 09:25

Figure 13. Mir Repeat Interval Day #4 Passes

68 + CQ VHF « April 1998

Ham Radio Above 50 MHz




Pass

34
35
36
37
38
39
40

Number

Pass

Date

April 4
April 5
April 5
April 5
April 5
April 5
April 5

Table 14. Mir Repeat Interval Day #5 Pass Times

Coordinated Universal Time (UTC)

A

22:42
00:13
01:46
03:23
04:59
06:35
08:12

B

22:48
00:22
01:39
03:34
05:12
06:47
08:21

C
22:57
00:34
02:13
03:48
05:26
06:55
08:27

Figure 14. Mir Repeat Interval Day #5 Passes

=

West of the ground track for the preced-
ing orbit, which is mainly the amount the
Earth rotates beneath it during one of
Mir’s orbits. The pass predictions for Mir
will be less accurate than those for AO-
27 for two reasons. One reason is that Mir
orbits in the thin upper limits of the
Earth’s atmosphere, so its orbit changes
slightly over time due to drag effects. The
orbital computations used to predict the
passes compensate best for drag when
making short-term predictions. The other
reason is that the Mir periodically fires its
maneuvering thrusters to gain back alti-
tude lost to atmospheric drag. This caus-
es an additional change to the orbit that
can’t be considered in the orbital com-
putations (since we don’t know when
they’ll happen). Because of the three-
month difference between the time I
made the maps and the time you'll be
tracking Mir, 1 recommend you allow
five to 10 minutes in either direction
(early and late) to compensate for the
orbital uncertainty.

Pictorial Method versus
Tracking Software

The pictorial tracking method gives
you a way to estimate the pass times for
AO-27 and the Mir space station for this
month. The pictures and charts should
provide enough information for stations
on the maps to determine their pass times
within a few minutes without the help of
a computer.

However, a computer with tracking
software has some advantages over the
pictorial method. First, it can be tailored
to your geographic coordinates so it com-
putes passes only for your location.
Second, it’'s much more accurate since
you can use the most current orbital data
(downloaded from the Internet or packet
radio) and make precise short-term pre-

Table 15. Mir Repeat Interval Day #6 Pass Times eicuons. Kitally e ot King SORH e
Pass Pass Coordinated Universal Time (UTC)
Number — Date A B c “I’d like to hear from those of
41 April 5 21:43 21:49 21:57 you who currently are not on
42 April 5 23:15 22:23 23:33 the satellites, but might like to
43 April 6 00:45 00:56 01:13 b Il i Which
44 April 6 02:23 02:35 02:48 JECOMRE SAIERIE USETsE IWNie
45 April 6 03:59 04:13 04:25 is more appealing to you: a
46 April 6 05:34 05142 Ugigg manual prediction method
47 April 6 07:12 07:2 07: e 3
48 April 6 08:47 08:55 09:01 similar to what I've shown,
or an easy-to-use computer
Figure 15. Mir Repeat Interval Day #6 Passes program?”
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Table 16. Mir Repeat Interval Day #7 Pass Times

SSC is proud to announce PC HF Fax 8.0 for
g\f_ligr?(ovﬁ- Nové Ygu c:ln Jtecei;e \;}eam?ﬂr SF?! FE? Pass Pass Coordinated Universal Time (UTC)
' Morse Code, Navtex, Amtor and Sitor while
working with other software. The package comes Number Date A B C
ith new Windows FSK demodulator, . < : 3
St ey R ievid: ciaabas s hikush pllgil I 49 April 6 20:44 20:50 20:57
connect your receiver, and you are copying the 50 April 6 22:17 22:23 22:33
world! Call or write for our FREE Products 51 Aprilﬁ 23:47 23:57 00:12
Catalog. L ; ot :
" Vioa i Mastarcard Welcome 52 April 7 01:22 01:36 01:48
: 53 April 7 02:59 03:10 03:24
Software Systems Consulting 54 April 7 04:34 04:49 05:01

‘ ‘ El C 0 55 April 7 06:11 06:22 06:30

“c il 56 April 7 07:48 07:57 08:02
Fax: 714/498-0568

k k http:/fwww.ssccorp.com

Figure 16. Mir Repeat Interval Day #7 Passes

CIRCLE 76 ON READER SERVICE CARD

ac & 12volts B¢

olts ble hand portab,

5
: g,ch"‘mei

NeseN—lE—T

PowerPort™ 149 will run your mobile - :
or handheld radios in the field and Table 17. Mir Repeat Interval Day #& Pass Times
also, run 110 Volt AC equipment such
as soldering irons, fluorescent lighting, Pass Pass Coordinated Universal Time (UTC)
and electric drills. Easily portable. Number Date A B C
Recharges at home or in your ]
car with fully regulated charger. 57 April 7 21:18 21:26 21333
gfeat for power W}}aﬁjf’ F'e;d 58 April 7 22:50 22:58 23:10
il St 59 April 8 00:22 00:33 00:49
DU e 60 April 8 01:59 02:11 02:24
CUTTING EDGE ENTERPRISES 61 April 8 03:35 03:48 04:01
1803 MISSION #546 SANTA CRUZ CA 95060 62 April 8 05:10 05:23 05:32
ORDERS 800: 206-01 15 63 April 8 06:47 06:57 07:03
@slﬂ =5 $120 ﬁ $77 %II $165
PP 147 PP 50| — PPT3 RF 35 R . .
@7 R $60|5 =5180 ﬂ‘} S180 Figure 17. Mir Repeat Interval Day #8 Passes
149 @ I F__PP 255 u_n_L RF 35

CIRCLE 56 ON READER SERVICE CARD b
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1. All frequencies use FM mode.

+5 kHz late in the pass.

Table 18. Miry At-A-Glance

2-m Crew Alternate; 2-m  70-cm Crew  SAFEX

Frequencies,  Crew FrequenciesFrequencies; Repeater

(N. America) Frequencies
Uplink: 145.985 MHz  145.200 MHz 435725 MHz  435.750 MHz
Downlink 145985 MHz  145.800 MHz 437925 MHz  437.950 MHz
CTCSS -- - 151.4 Hz 141.3 Hz
Notes:

2. Doppler shift: for best results on 2 meters, offset by -5 kHz early in the pass and by

3. These frequencies are generally used for locations other than North America.
4. Doppler shift: for best 70-cm results, use -10 to +10 kHz offsets.

you don’t need to do any manual com-
putations. Once you’re set up, pass pre-
dictions are relatively effortless.

One further thought on pass prediction
computer software programs—they can
be made easy-to-use. There is a good
example of an on-line Internet program
that does pass predictions for major cities.

Tracking Prediction Form is <http://
acsprodl.acs.ncsu.edu/scripts/HamRadio
[sattrack>. If you have Web access, give
this one a try.

Where We Go from Here?

satellite passes, especially for first-time
users and those without a computer. I pro-
vided the pictorial tracking solution as a
“first cut” example, hoping that some-
body will offer suggestions for improve-
ments so we can present useful tracking
information that applies to a wide geo-
graphic area, is reasonably compact, and
is not overly laborious to produce.

Am I on the right track with this pro-
ject? I'd like to hear from those of you
who currently are not on the satellites, but
might like to become satellite users.
Which is more appealing to you: a man-
ual prediction method similarto whatI’ve
shown this month, or an easy-to-use com-
puter program? What improvements
would you like to see to either or both of
these methods?

For comments, please contact me by a
regular mail (I'm current in the Callbook)
or at the CQ VHF mailing address. I will
accept brief e-mail messages, but will
consider them as coming from somebody
with both a computer and Internet access.
I’'m most interested in comments from
those who are looking for an easier way

The purpose of this article is to try to

The Web address for the Satellite find ways to make it easier to predict to do satellite pass predictions. iz}

The book you’ve been waiting for...
Amateur Radio
Equipment Buyer

This information-packed book is your most reliable, unbiased source for detailed information
on practically every piece of Amateur Radio equipment and every accessory item currently
offered for sale in the United States. From the biggest HF transceiver to Ham computer soft-
ware, it's in the CQ Amateur Radio Equipment Buyer's Guide, complete with specs and
prices. There are over 2100 product listings (3100 including transceiver accessories!).

Product listings cover: HF Transceivers, VHF/UHF Multi-Mode Transceivers, VHF/UHF
Base/Mobile Transceivers, Handheld Transceivers, Receivers and Scanners, HF Linear
Amplifiers, VHF/UHF Power Amplifiers, Transceiver Accessories, Repeaters, Packet
and RTTY Equipment, Amateur Television, HF Antennas, VHF/UHF Antennas,
Accessories for Antennas, Antenna Rotators, Towers and Masts, Antenna Tuners,
Measurement and Test Equipment, Ham Software, Training Tapes, Publications, and
Miscellaneous Accessories. Thousands of products are described; many are illustrated.

The CQ Amateur Radio Equipment Buyer's Guide also includes the most comprehensive
directory anywhere of Ham product manufacturers and dealers in the USA, complete with phone numbers, FAX numbers, Web sites,
and e-mail addresses. Dealer and Manufacturer listings include major products manufactured or sold, and service and repair
policies, where applicable, with 475 dealers and manufacturers listed. These listings alone are worth their weight in gold.

The CQ Amateur Radio Equipment Buyer’'s Guide is jam-packed with solid information and great reading. In addition to being an
incredible source of insight into the current state of Ham Radio technology, it will continue to be a reliable Ham equipment reference
source for many years to come.

For Fastest Service call 1-800-853-9797 or FAX 516-681-2926

4
CQ Communications, lnc 76 North Broadway, Hicksville, NY 11801
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igital Data Link

Digital Communications Above 50 MHz

Packet Networking—
Part 1: TheNET

We begin our series on the various types of packet networking software
with the most popular system on the air today: TheNET X1J.

TheNET X1 packet networking soft-
ware is arguably the most popular
amateur networking software in the
world. There are very few places where
itisn’tin use, and there’s a reason for that,
actually two: it’s free and it works well.
While far from optimum, its ease of setup
and use, combined with its flexibility and
relative lack of bugs, have made it ex-
tremely popular.

Last month, we began this series with
overviews of most of the major net-
working software available to the ama-
teur community. This month, we’ll go
through all of the steps needed to put a
TheNET X1J packet network node on the
air. The only thing you really need is a
PC-compatible computer and a willing-
ness to read. The details for each refer-
ence are in the “Resources” section at the
end of the column.

Advantages of TheNET X1J

We’ll be looking exclusively at the X1
series of software, version J (known as
X1J), instead of others that are available.
I strongly recommend using the XI
series, as opposed to the older and less
powerful TheNET Plus series or the
German Nord><Link version. Despite
requiring a minor (and reversible) modi-
fication to some TNCs, X1J uses a 512
kilobit EPROM (Erasable Programmable
Read-Only Memory) instead of a 256
kilobit, allowing for nearly twice the
number of features.

The first step is to get a copy of the soft-
ware. It’s available on-line from AOL,
CompuServe, lantz.com, and other places.
If you don’t have Web access, Buck
Rogers, K4ABT (the packet columnist
for CQ magazine) will send you a copy

72 = CQ VHF « April 1998
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A close-up of a Tiny-2 with pin 16 of the S10 connected to pin 1 of the EPROM, a modifica-

tion required to run TheNET X1J. Note that the respective pins are bent out from the socket

to ensure that they're completely disconnected from the rest of the circuit. You can unmodify
the TNC by removing the wire from the EPROM.

of the software, along with two free pack-
et radio handbooks and some other good-
ies, all for $5 and your return address.
This covers the cost of Priority Mail, the
floppy, and handling. Since the software
has been in its present form and version
for a few years now, it should be fairly
easy to find locally. You might even ask
your local node sysop.

Once you’ve copied the software’s
ZIP archive to your hard disk and
expanded it, you'll end up with over three
dozen files. These are mostly documen-
tation files, which are well written, very

useful, and plentiful (they would take up
over a hundred pages, if printed). The
important files are PATCH.EXE and the
two binary image files, THENET1.X1J
and THENET2.X1]J. The rest are some
utilities for older EPROM formats (Intel
and Motorola) and the source code. Take
these three files and copy them into
another directory to make them easier to
work with.

A note on TNCs is in order here:
TheNET is made to run on a TAPR TNC-
2 compatible TNC ONLY—it won't work
in anything else. Well, there is a version

By Don Rotolo, N2IRZ (73227.2644@compuserve.com)
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Figure 1. The main screen of PATCH.EXE. You use this program to create the data files to

program an EPROM, which teaches your TNC (o become a network node. From this screen,

you enter sub-menu screens, where you can change individual parameters, load in a pre-made

parameter file, and save your work. Wriiten for DOS, it also runs under Windows™ (but it
runs better under DOS).

for the Timewave/AEA PK-96, but that’s
the only exception. That means, in a prac-
tical sense, that only the MFJ-1270 and
PacComm Tiny-2/Spirit-2 series are use-
ful. TheNET simply won’t work with
products from Kantronics, Timewave/
AEA, BayCom, and so on. There are a
few I haven’t mentioned that are TNC-2
compatible, so contact the manufacturer
if you're not sure. (Just to be clear, there
is no suggestion here that there's any-
thing wrong with the packet products
mentioned above, only that TheNET sofi-
ware isn’t compatible with them—ed.)

Setting Up the Software

Now, we have to generate the binary
image files which hold all the specific data
for our node. There are a number of use-
ful data file templates available at the
NEDA Web site (again, see “Resources”),
which are already pre-loaded with a good
selection of parameter values for User
ports, point-to-point links, and LAN
(Local Area Network) ports. It’s impor-
tant to get the parameters right because, if

they’re not, the node will perform poorly
at best; at worst, it will hurt the rest of the
network. For those of you without Web
access, NEDA will send a printed list if
you send them an SASE (self-addressed
stamped envelope).

If you don’t want to wait, you can cre-
ate your own default datafile. To do this,
run PATCH.EXE (run it under DOS; it
will run under Windows™, but tends to
crash the computer more easily). When
the program starts, you'll see the open-
ing screen shown in Figure 1. To create
the default data file, select option J (Store
parameters in a file), and name the file
DEFAULT.TXT when prompted. Press
the <Esc> key, then answer Yes to exit
PATCH.

Next, make a copy of the
DEFAULT.TXT file, giving it a new
name. In this example, we’ll be making
a node named BERGEN with the call-
sign N2IRZ-3, so I’ve named my new
textfile BERGEN.TXT. When selecting
a node name, try to provide a clue to
where the node is (for a user port), or its
function (for backbone ports), using a

“If you don’t own [an EPROM burner], you have three choices:
buy one, find a friend with one, or send $15 to Buck Rogers,
K4ABT, who will burn it for you (send him the binary EPROM

image files on a floppy).”

maximum of six uppercase letters (num-
bers are also OK). Our node is a user port
in Bergen County, New Jersey, hence the
name BERGEN. For backbone nodes,
begin the nodename with a pound sign (#)
so it doesn’t show up in node lists, then
use two letters for the node’s location,
and two more letters for the other end of
the link, such as #RDLF, for the River
Dale-to-Little Ferry link. This kind of a
name helps later, when troubleshooting.
For the callsign, use your own, and pick
a number from 1 to 14 for the SSID
(Secondary Station Identifier). Try to
avoid using -0 or -15, which generally
designate an end-user, and use a given
callsign-SSID combination only once in
the network.

Customizing Your
Node File

Open the new text file, which will look
something like Figure 2, but longer. The
only absolutely required changes are to
the NodeCallsign and NodeAlias lines,
although it is highly advisable to edit the
InformationMessage and Password
lines. If you know the TX Delay setting
for your radio, edit the TxKeyupDelay
line—a value of 35 means 350 millisec-
onds. If you'll just be playing with the
node, you can leave all the other para-
meters as they are. For serious nodes, you
should get the NEDA parameter lists, ask
the local sysop for his/her list, or just read
the parameters from your local node
(using the PARMS command); the for-
mat of the node’s response is explained
in the documentation.

Once all the settings in the text file are
how you want them, save the file and run
PATCH.EXE again. Using option K
(Load parameters from a file) will load
all the parameters from the new text file
into the program in a flash. Select option
B (Level 2 parameters) and look at the
callsign on the first line to make sure the
changes have actually been made. If they
have, press <Esc> to return to the main
menu, then select option I (save changes
to image on disk). After confirming that
you want to proceed with a Yes, you’re
done; press <Esc> and Yes to exit the
PATCH program.

Now, you want to copy the two files
THENET1.X1J and THENET2.X1] to
new file names. In this case, I'm going to
rename the copies BERGENI1.BIN and
BERGEN2.BIN, using a DOS command
like “Copy thenetl.x1j bergenl.bin”.
These are the binary EPROM images. We
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“After double-checking your work, connect the TNC to the radio
and power. Switch on the radio, then the TNC, and the TNC
should send out a ‘nodes’ broadcast, telling the rest of the network

that it’s alive.”

want the original files (THENET1 and
2) to remain in the same directory as
PATCH.EXE forever, so we never
rename them, just rename the copies.

Burning Your EPROM

Now, you have to load these two files
into a blank EPROM. If you have an
EPROM programmer (or “burner,” as
they're called), then chances are you
already know basically what to do. If you
don’t own one, you have three choices:
buy one, find a friend with one, or send
$15 to Buck Rogers, K4ABT, who will
burn it for you (send him the binary
EPROM image files on a floppy). If you
want to buy one, the least expensive
EPROM burner I've ever found is the
Intronics unit for $130. Its advantage
over the competition is that it uses the
PC’s parallel (printer) port (ideal for lap-
top use), as opposed to a plug-in card.

If you (or a friend) will be doing the
programming, there’s one very important
trick to programming the EPROM with
two (split) data files: each one must be
programmed separately—you absolutely
cannot just concatenate (combine) the

two files. Normally, for a 27C512
EPROM, the buffer address runs from Oh
to FFFFh (the little “h” means Hexadec-
imal notation, that is, base 16). To pro-
gram the first half of the EPROM, you
must reset the buffer address range to Oh
- 7FFFh, and for the second half, to
8000h - FFFFh. If this looks like gib-
berish to you, don’t fret—it’ll make sense
later when you start working with the
EPROM burner.

Preparing the TNC

OK, somehow or other, you’ve man-
aged to get that EPROM programmed.
Make sure you put a small label on fop,
noting the callsign and SSID, Nodename,
and software type on it. I also put a date
on it. Now, it’s time to modify the TNC,
if necessary.

Some newer TNCs, such as the
PacComm Spirit-2, have a simple way of
allowing a 512 kb EPROM to be used: in
this case, just a jumper, I believe. For all
others (MFJ 1270 series, PacComm
Tiny-2 series, DRSI TNCs, and so on),
you have to perform a simple modifica-
tion. You can find detailed instructions in

Bugarrm - Nolm& :
Ble Edt Seach Help

[HodeCallsign = N2IR2-3
Nodeflias = BERGEN
HodeIpAddress = 0.8.0.8
IpBroadcastnddress = 0.08.0.0
TxKeyupDelay = 35
Persistance = 128

SlotTime = 28

|ConnectRedirector = 1
cwidPeriod =| 1808
CwidSpeed = 6
{FullDuplexFlag = 8
FullDuplexSendFlags = ©
HostHode = B
CrosslinkProtocol = @
L2WindowSize = 2
L2RetryCounter = 18
L2T1Timer = 5
L2T2Timer = 1088
L2T3Timer = 18000
L2DigipeatFlag = 8
CallUalidateFlag = 1
MHeardTableSize = 18
NodelListSize = 188

| M—

Informationtessage = SOFTWARE UON NORD><LIMK Modified and extended by G8KBB, Ea~
Password = ABCDEFGHIJKLMNOPQRSTUUWXYZ 8123456789

ABCDEFGHIJKLMNOPQRSTUUWEYZ B

Figure 2. Here are the first few lines of the pre-made configuration data file used for the
example. You must set the NodeCallsign and NodeAlias lines; all the rest are optional. What
could possibly be easier?

Clarification

In my February column, I gave the
impression that the APRS QSY from
145.79 to 144.39 MHz was a done deal.
At the time I wrote the column, it
seemed as though it would be by the
time February rolled around. In the
meantime, this proposal continues to be
hotly debated in the APRS and weak-
signal communities, and no agreement
has been reached. I apologize for any
misunderstandings that my assumption
may have caused.

Finally, a brief update: The ARRL
added its support (and a $500 donation)
to the QSY plan at its January, 1998,
Board meeting.

the (included) documentation file
BANKSWIT.TXT, where it also notes
that K4ABT’s instructions (found at the
SEDAN Web site; see “Resources”) are
much more clearly written.

Basically, you want to connect Pin 1 of
the 512 kb EPROM to pin 16 of the Z-80
SIO (Serial Input/Output controller), and
that’s all. To locate the SIO (a big, 28-pin
integrated circuit), look for the letters
SIO on top. If it doesn’t have these let-
ters, but others, such as CPU or PIO,
you've got the wrong one. Remove the
ICs from their sockets, bend out pin 16
on the SIO and pin 1 of the EPROM, plug
everything back in, and gently solder a
wire between the two bent-out pins, as
shown in the Photo.

Getting on the Air

After double-checking your work,
connect the TNC to the radio and power.
Switch on the radio. then the TNC, and
the TNC should send out a “nodes”
broadcast, telling the rest of the network
that it’s alive. If this doesn’t happen in
the first minute, be patient; depending
upon the settings, it can take up to 90 min-
utes! Once the first broadcast goes out,
use another TNC and radio to connect to
the node and make sure everything's
working as it should be.

The first thing to check is that it accepts
connect requests from you with both its
nodename and callsign. Next, ask for
Info, Routes, Nodes and MHeard lists
(send the commands I. R, N and H, re-
spectively)—expect these to be very
short at this point, maybe just a single
header line. Also check the parameters
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THIS IS A PASSWORD LINE

03002 0= 04" 05 06 0 08B 09 10 11 32 13 14 15 16 17 18 19 20 21 22523

Figure 3. Decoding a password challenge to the SYSOP command. Each letter in the password line is assigned a number. The node sends
five numbers, you have to respond with the correct five characters from the password string. The correct response to “22 09 15 02 11" is
“NAWHP” . The password is programmed into the EPROM.

using the PARMS command. If every-
thing checks out, you should then enter
the SYSOP mode.

First, type the command SYSOP and,
assuming you set a password, the node
will answer with five numbers on a sin-
gle line. What you must do to continue is
determine which letters in your password
correspond to those numbers, and send
them back in reply. I think that an exam-
ple would help here, as would an illus-
tration, so refer to Figure 3 to make sense
of the following:

Suppose our password line, which we
set when we created the EPROM binary
file,is “THISIS APASSWORD LINE”.
Note that it’s in all uppercase—it doesn’t
have to be, but the response is case sen-
sitive, and this makes it a [of easier. Now
let’s say that, in response to my SYSOP
command, the node responds with a line
like (without the quotes): “N2IRZ-
3:BERGEN}22 09 15 02 11”. For this
particular password challenge, the cor-
rect response would be (again, without
the quotes): “NAWHP”. Now, look at
Figure 3 to see how to convert the num-
bers to letters.

To make things just a little more con-
fusing, the node gives you no indication
as to whether or not the reply is correct.
To see if you're really in Sysop mode, try
changing a parameter. Type “P” to get a
parameter list. Note the value of the first
number, which is usually 100. Change it
to a value of 99 by typing “P 997; the
node will respond with a new parameter
list, and you should see that the first num-
ber has indeed changed to 99. Change it
back by typing “P 100 (or whatever
value it had).

One interesting thing to note is that the
lack of positive response from the correct
password challenge response is an impor-
tant security feature. If someone were to
listen on the channel long enough, seeing
a large number of responses, it would be
possible to figure out the node’s pass-
word, with the possibility of making
unauthorized changes. By not confirm-
ing yourentry, itmakes it possible foryou
to send any number of wrong answers to
the SYSOP challenge. confounding any

eavesdroppers, as long as one of the chal-
lenges was answered correctly (it doesn’t
matter which one)—you’re in Sysop
mode and the node just ignores any of
your purposely misleading wrong re-
sponses. [t’sa good idea to include at least
two wrong responses with every correct
one. Also, note that the node will never
send a number corresponding to a blank
space in the password line.

Making It Useful

Now we have a single node on the air.
Others can connect to it, but, until you
add one or mode backbone ports, it isn’t
terribly useful. Please see the June, 1996,
issue of CQ VHF for some theory for
designing and building a network, and the
July, 1996, issue covers the gory details
of assembling a node site. The October,
1996, issue explains how a diode matrix
(the basic building block of a node site)
works, and even has a single-sided pc
board etching pattern for a six-port diode
matrix board.

In addition to the documentation files
that come with the TheNET X1 software,
NEDA has some good information con-
cerning the care and feeding of a node. In
particular, they help you to learn what
each parameter or mode setting means,
how it should be adjusted, how it affects
performance of the node and network,
and what to do when there is a problem.

Coming Up ROSEs

Next month, we’ll take a look at the
process for getting a ROSE switch up and
running. In the meantime, I encourage
you to get involved and learn the basics
of networking. Even if you never actual-
ly put a node on the air, learning the
process, and then watching the node in
action, is a good education; you'll then
really understand how a network works.
After all, you never know when some-
thing will help you get a job (or keep the
one you have), so get out there and start
building! 73,

N2IRZ

about them in CQ VHF.

Resources

When contacting any of these manufacturers, be sure to mention that you read

Intronics, Inc., Box 13723, 612 Newton St., Edwardsville, KS 66113; Phone:
(913) 422-2094. Their “pocket programmer” is $129.95 + s/h; also ask about their
EPROM eraser.

K4ABTISEDAN—Buck Rogers, K4ABT (SEDAN network), 211 Luenburg Dr.,
Evington, VA 24550; <http://www.packetradio.com>. Send an SASE for the
EPROM ordering form, which must be used. FFor a copy of TheNET X 1] and other
goodies, send $5 and your return address.

Lantz.com—Their FTP site at <ftp://www.lantz.com> carries a wealth of current
and archival amateur radio software (networking, BBS, TCP/IP, APRS, and more).

MFJ Enterprises, Inc., 300 Industrial Park Rd., Starkville, MS 39759; Phone:
(800) 647-1800; Fax: (601) 323-6551; Internet: <http://www.mfjenterprises.com>

NEDA (The North East Digital Association), PO Box 563C, Manchester, NH
03105; Internet: <http://www.cam.org/~burt/neda/neda.html>

PacComm Packet Radio Systems, Inc.,4413 N, Hesperides St., Tampa, FL. 33614-
7618; Phone: (813) 874-2980; Orders only: (800) 486-7388; Fax: (813) 872-8696.

Timewave Technology Inc./AEA, 2401 Pilot Knob Rd #134, St. Paul, MN 55120;
Phone: (612)452-5939; Fax: (612) 452-4571; Internet: <http://www.timewave.com>

EPROMs are available from most electronics supply houses. Jameco (Phone:
800-831-4242) is one reliable source for the 27C512-15 (150 nSec) EPROM, part
number 39781.
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eginner's Corner

For the Newcomer to YHF

Persistence Pays
(But Not Pajamas)

If you want to learn code—even if you think you cant—start
listening to the silence...and dont wear pajamas to a job interview!

Editor’s Note: If you enjoyed
Installment 1 of The Peter and Keith
Show, back in the February issue, when
Peter talked his friend Keith out of quit-
ting ham radio, then you'll love
Installment 2...

“I can’t do it! It’s no use. This really
fries me.”

“Slow down, Keith. What is it that you
are doing?”

“Don’t start that nonsense on me. It’s
not what I am doing, it’s what I can’t do.
You know darned well what it is, you
smug little...”

*“Calm down. Your blood pressure is
going to go sky high. I wish to heaven you
would quit smoking, now. You’d live a lot
longer. Are we talking about CW?”

“Yes, of course.” Keith pretended to
ignore my jab about his cigarette habit.

“Look, you have a graduate degree in
engineering, don’t you?”

“Neg

“The height of absurdity is to do
the same thing over and over
again, expecting different
results than what you got
before. Take an approach that
does not work, and do more of
it. Really useful!”

“And you have built all sorts of elec-
tronic gadgets...and put a whole slew of
computers together...” Keith nodded his
head “yes” to all these questions even
though I already knew the answers. “So,
will you grant me that I'm justified in
thinking that you’re a reasonably intelli-
gent human being?”

i

76 « CQ VHF » April 1998

“Shhh...I'm listening to the silence!”

“Wipe that stupid smile off your face.
Hey, I know [ am no dummy. It’s just that
this is one area where my brain simply
doesn’t work.”

“How do you know it doesn’t work in
this area?”

“Because I can’t do code.”

How Do You Know

You Can’t?

“How do you know you can’t do code?
Tell me.”

*“You are the most frustrating person to
talk to...”

“It is a serious question. How do you
know you can’t do code?”

“I think it’s a stupid question.”

*“You thought that the first time I asked
you ‘How do you drive?’ Remember?”

“OK. You win. How do I know I can’t
docode? Well, the first thing is thatI can’t
get above about seven words per minute.
When it goes faster than that, [ miss one
character and then I miss a whole bunch
more while I'm trying to figure out what
I missed. I'm stuck. And I am not getting
any better.”

“That’s right. And you won't get any
better, either...”

“Thanks a lot for the vote of confi-
dence, Peter.”

“...until you start doing things differ-
ently. The height of absurdity is to do the

By Peter O’Dell, WB2D
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“Forget about listening to the
dots and dashes—that has
gotten you nowhere. What you
want to do is listen to the
silence around the dots and
dashes.”

same thing over and over again, expect-
ing different results than what you got
before. Take an approach that does not
work, and do more of it. Really useful!
There is nothing wrong with you—just
the way you're trying to learn code.”

“OK, so how should 1 be doing it?”

“Well, start by throwing away those
slow-speed code tapes. I don’t think any-
one should ever start out at anything less
than 20 to 25 words per minute.”

“But the novice test is at five words a
minute. That comes a lot quicker than 20!
Now who’s not making any sense?”

“I grant you that the first test is at five
wpm, but that doesn’t mean it’s the best
place to start learning. That test was insti-
tuted back when the ARRL published a
booklet with the dots and dashes physi-

cally drawn on the page and suggested
you learn code that way. The most
advanced teaching tool at the time was
the Ameco LP phonograph record.
Things have improved a little since then.
But we are still victimized by the “gosh,
we’ve always done it that way’ mentali-
ty. Anyway, what you have to do is
‘unlearn’ what you’ve learned about code
before you can start doing it right.”

Start by Unlearning

“That’s really encouraging.”

“It’s a lot easier than it sounds. If you
only listen to characters sent at 20 wpm
or higher, it will happen much faster than
you think. Look at what you’ve been
doing. You're consciously counting the
dots and dashes each time you heara char-
acter and then sort of looking it up in your
head. Right?”

“I guess so. How else could you do it
when you don’t know all the characters
really well?”

“I think you do know them already—
unconsciously. You learn much faster
than you think you do. Unfortunately,
you’ve just learned to do the wrong thing.

It is as simple as this: You’ve just been
going about this all wrong. You're trying
to do it with the conscious mind. You
have to let go of conscious involvement
and just let your unconscious respond.
Your conscious mind is way too slow to
keep up with code above nine or 10
wpm—and that’s the very top. Most peo-
ple top out at seven to nine when doing it
this way. Just trust your unconscious.”

“OK, I guess you're making sense. And
it sounds real nice. Just like when I go to
Dr. Johnson’s office and he tells me to
Just ‘relax.” Heck, if I knew how to do it,
I already would have. So far, you’re no
more help than he is. Both of you are
telling me something I already know I
should do. Neither of you is telling me
how to do it.”

“It’s easy. Far easier than you imag-
ine. On both accounts. Since this one
might save your life, let’s take care of the
relaxing first. Just sit there quietly and
close your eyes. Now focus your aware-
ness on your breath as it flows in and
out...that’s right.”

After only a minute or so, I could see
that the tension was flowing out of Keith’s
body. “How are you feeling now?”
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“Hey, this works!” Keith was excited,
but the “edge” was gone from his voice.

“Of course, it does! And so do my
methods for learning code.”

“OK, so you've made your point. This
feels good. Think I'll do it every day.”

“Couldn’t hurt.”

*“So, how do I go about unlearning my
bad habits on CW?”

Listen to the Silence

“The first thing, like I said, is to listen
only to code speeds of at least 20 wpm.
Faster would probably be even better.
There is a special way to listen to it, too.
Forget about listening to the dots and
dashes—that’s gotten you nowhere.
What you want to do is listen to the
silence around the dots and dashes.”

“Now, that makes no sense at all.”

“On the contrary. It’s actually the
silence that gives each character its own
distinctive sound, its distinctive rhythm.
In other words, it’s the silence that gives
the character its meaning. You’'ll auto-
matically start recognizing characters as
characters when you focus on the silence.
When you're listening to someone talk,
you listen for words, right? Each word
has its own rhythm, its own sound. You
don’t sit down and attempt to break a
word down into component sounds in
some misguided hope of deciphering its
meaning. You understand the spoken
word as a whole unit. Well, code is the
same way. And when you get really fast,
you’ll start hearing groups of characters
as ‘words’—just like you do during nor-
mal speech.”

“That’s pretty wild. Are you sure it
works that way?”

“Trust me. The second thing to do is to
forget about writing anything down now.
And forget about how many characters
you get right. Just sit back and listen to
the rhythm.”

“I don’t know about that. You know
how competitive I am...”

“Believe me, I know. But think back to
what I said a few minutes ago. You've
been keeping very good track of how
many you get right and wrong, haven’t
you?” Keith nodded. “And you haven’t
gotten the results you wanted, have you?
So, you really are too smart to continue
doing something that doesn’t work
expecting to get different results the next
time, aren’t you?”

“Well, I guess it would make sense to
try it your way. But isn’t there something
else that I should do?”

*“So, why do you want to learn the code,
anyway? You certainly don’t need to
copy the repeater ID.”

“I’ve heard you guys talking about how
the DX is back. | want to do HE.”

“That’s the only really good reason, as
far as T am concerned, for bothering with
the code. So, what kind of an HF rig do
you have?”

*You know I don’t have one. I'll buy
one after I pass the General.”

“That’s my point. Do you really
believe that you're going to pass the
General exam?”

“Well, probably.”

“Well, when?”

“I hope soon.”

“If you could only hear yourself, you'd
be so...embarassed.”

“What are you talking about?”

“You are sounding like a wimp—
a total wimp.”

“Bull.”

An Interview in

Your Pajamas

“I'm not teasing you. Suppose you
went for a job interview dressed in your
pajamas. If you got past the secretary and
in for the interview, the guy would ask
you if you owned a suit. And you would
say, ‘I don’t have one. I'll buy one after
I get the job.” Think he’d hire you? And
if he asked you if you were qualified for
the job, you would say ‘probably’ and
you ‘hope to be working soon.” My guess
is that very few managers would hire
somebody as wishy-washy as that.”

Keith sat there quietly for a long time.
His face was blank, and he was staring at
nothing. Finally he looked up at me, I
guess you're right. You do have to make
a commitment, don’t you.”

“Let me read something to you, ‘If one
advances confidently in the direction of
his dreams, and endeavors to live the life
he has imagined, he will meet with a suc-
cess unexpected in common hours.”

“When did you write that? Was it in
one of your columns?”

“Wish I could take credit for it, but it
was a guy named Henry David Thoreau,
but I doubt that you ever heard of him. I
don’t think he’s quoted in all that many
engineering books.”

“Lay off. I know who Thoreau is—
I mean, was.”

“I think you should start seriously
looking for an HF rig. How much money
do you have in your toy account?”

“Well, I don’t guess [ specifically have
an account set aside for a ‘toy’ as you call
it. I would have to talk to Gini before I
spent that much money.”

“You won’t get any argument from me.
But I don’t think she’s going to give you
any static on it, either. You guys seem to
be making the mortgage payment every
month, and between radios and comput-
ers, you spend a lot more time in your rec
room than at Easy Sid’s Sea Breeze
Lounge.”

Keith laughed at my reference to the
local “pick-up” joint.

“But seriously, you should have no
problem scraping together between $500
and a thousand, right? That will get you
started with a good used HF rig and some
wire antennas.”

“Well, I think that I can handle that
pretty easily. Actually, I think that I
would prefer to buy a new rig. What do
you think?”

*“That’s between you and your wallet
(and Gini), but I'm inclined to agree with
you if money isn’t a major issue for you.
The newerrigs have all the great bells and
whistles, and I know how much you like
to play with gadgets. You’ll really get a
big kick out of all the things that you can
adjust on the new rigs. Seriously, though,
there’s always the issue of service. As
smart as you are, I doubt that you’ll do
much servicing of your equipment, other
than a routine ‘oil change’ or something
like that, The blasted things are really
complicated these days. So, if you buy a
new one, you’ve got a year or so of auto-
matic service through the warranty in
case you need it.”

“That’s a major issue, for sure.”

“So, when are you going to buy that
new 1ig?" I tossed Keith a copy of CQ’s
Equipment Buyer’ s Guide.“This ought to
get the juices flowing.”

“Maybe I could find one at Dayton.”

“If you can wait that long. It’s still a
few weeks off.”

“Maybe I'll go home and practice code
for an hour or two.”

*No. No. No. Take it easy on the prac-
tice. You’ve got to be relaxed. Do it for
short intervals, say, no more than 15 min-
utes or so at a time. You go longer than
that, and fatigue sets in. Just relax and
take it easy.”

*“In that case, maybe I'll stay and watch
the Marlins opener with you.”

“Great!”

“Guess I'll go out and smoke a ciga-
rette before the game starts.”

SYuek: |
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hen I grew up, my parents taught
Wrespectfor authority. I was taught

to address a police officer or a
fireman as “Sir.” [ still do so to this day.
When I was firstlicensed in 1959, 1 joined
a community that shared that respect, and
even fear, of authority. But what happens
when authority loses respect for you?
When those you have been taught to
admire simply turn their collective back
on the needs of you and your peers? If you
think it sounds like I’m writing about our
beloved Federal Communications Com-
mission (FCC), you're 100% correct.

*Bill Pasternak, WAGITF, is producer of
the weekly “Amateur Radio Newsline”
broadcast heard on repeaters around the
U.S. He lives in California.

Ham Radio Above 50 MHz

Back in the "50s and '60s, we hams had
the utmost respect for the FCC. That is
because we lived in day-to-day fear that
a citation—or “pink slip”—might arrive
in our mailbox for the most minor of
infractions. Anyone who broke any rule
had a lot of explaining to do.

One of the simplest punitive measures
used by the FCC in those days was the
mandatory retesting of hams who had
more than one citation in a given calen-
dar year. Nor was it uncommon to hear of
unilateral license suspensions or revoca-
tions, without any hearing or appeal. If
you broke the rules you were punished—
severely. If you were a chronic offender,
you were out—forever. Or at least for the
remainder of your then five -year license
term. If you were caught bootlegging
after your license was suspended or
revoked, the chances are that you spent a
few years visiting the “gray-bar hotel.”
As a result, our ham bands and our hams
were safe and those on the air were sane.

A Different Story Today

Today, however, the FCC’s enforce-
ment activities have all but disappeared.
Law-abiding hams are frustrated and the
situation on the bands gets worse and
worse. | think the insanity in ham radio
started in the mid-"70s. It started on the
high-frequency bands with what I will
call the “net haters,” and on VHF/UHF
with the “repeater soapboxers.”

The net haters were, and remain, those
hams who feel that service nets have no

One Reader’s Opinion

The Politically Correct
FCC vs. Ham Radio

It's time, says WAGITE, for law-abiding hams to
stand up and demand that the Federal
Communications Commission return to its strict
enforcement policies of decades past.

place in amateur radio—even during
times of disaster. They transmit over the
nets, often shouting insults or profanity.
Prior to 1975 or thereabouts, if one of
these people was located and reported to
the FCC, he or she would receive a warn-
ing from the agency to cease and desist.
If that person persisted in harassing a net,
the next letter from the FCC would be a
Notice of License Suspension. Today, the
FCC simply ignores the shenanigans of
the “net haters” and, in doing so, con-
dones their activities.

The lack of caring by the FCC also cre-
ates an atmosphere in which those who
are oppressed react in kind. This brings
the kind of chaos and anarchy to our bands
in which the “net haters” revel. They can
then point their fingers and say, “...you
see, we are right!”

Jammers and

Soapboxers

The situation on VHF/UHF is some-
what easier to understand. Repeaters
inherently are fixed-frequency devices.

“Back in the ’50s and ’60s, we
hams had the utmost respect for
the FCC. That is because we
lived in day-to-day fear that a
citation—or ‘pink slip’—might
arrive in our mailbox for the
most minor of infractions.”

By Bill Pasternak, WAGITF (wabitf@juno.com)*
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They cannot change frequency (QSY)
when they get interference (QRM).
Rather, their owners and users must find
other ways of solving the problem.

Unintentional interference and QRM
from another distant repeater can be
attacked on a technical level. More and
more systems are adopting CTCSS (Con-
tinuous Tone Coded Squelch System)
and/or digital CTCSS as a method of pro-
tecting their input channels from the
problems generated by a lot of RF crowd-
ed into a limited amount of bandspace.

But how do you handle interference
that is best classified as “user abuse?”
How do you stop given individuals, who
are properly licensed, from “jamming”
the signals of people they don’t like? Or
from using your repeater as a broadcast
station for their rhetoric? How do you
stop mental deviants from spewing the
most foul and disgusting remarks to the
world as your callsign blares out, accept-
ing ownership of the device that is trans-
mitting these words far and wide?

Do you shut off your repeater and
thereby punish all of your users? Or do
you let the verbose malcontent continue
and hope that your other users will sim-
ply “talk over” him—even though you
and they know that doing so is a direct
violation of the FCC’s rules?

The FCC and Repeaters

The FCC has never really helped to
police repeater problems. By the time
repeaters gained the level of popularity
that brought out the dysfunctionality in
some hams, the FCC was already scream-
ing civil rights and poverty. If you went
to them with a repeater-related problem,
all you got was lip service. It got to a point
where repeater people and their problems
became persona non-grata at the FCC,
and bringing up these issues was one way
of getting a representative of the agency
to clam up and walk away. All the more
if there was a microphone and tape
recorder nearby.

While the Commission did prosecute a
very few high-profile cases, such as that
of Richard Burton, ex-WB6JAC, they
were few and far-between, and the FCC
carefully avoided the repeaterissue itself.
For example, the three prosecutions
involving Burton dealt primarily with his
operating without a license. The fact that
the operation was on a repeater was all
but ignored.

So the problems grew worse to a point
where those suffering gave up on the FCC

and decided to go after the malcontents
in civil court. The troublemakers re-
sponded with lawyers and lawsuits of
their own, thus creating a new “cottage
industry” that I call “ham radio tort law.”
Now it’s at a point where anytime some
ham is ridiculed by another, he or she runs
to a lawyer and yells “sue!”

A Problem with the Picture

The FCC will tell you that it cannot act
against foulmouths because Congress has
never properly defined what constitutes
obscenity. They will tell you that they
simply do not have the money to go out
and take jammers off the air. They tell
you that you must observe all of their
rules and regulations, but they then say
that they have no way to enforce any of
them. Is there something kind of wrong
with this picture?

I don’t know about you, but I for one
do not care very much about the civil
rights of the mental midgets. I do not want
to turn on my ham radio and hear a stream
of what I consider to be profanity ema-
nating from the loudspeaker. [ do not care
if these people believe that they have a
constitutional “right” to say what they
want. [ am tired of hearing it and I am not
going to turn off my radio to make them
and their politically correct supporters
happy. Simply said, I am mad as hell and
I demand that the FCC get off its duff and
take action against that small but vocal
minority of hams who are out to destroy
our hobby.

What I want—actually what I
demand—goes far beyond the recent
offer by the ARRL to help police the
bands. While I appreciate the League’s
position, I do not believe that it is the
responsibility of a private corporation to
administer federal regulation. If it were,
I would be sending my income tax pay-
ments to Newington, Connecticut,
instead of Washington, D.C. (This refers
to an ARRL proposal last year to priva-
tize some interference enforcement and
streamline the process of bringing chron-
ic interference problems before the
FCC—ed.)

Take a Step Back in Time

Rather, as a person whose yearly taxes
help keep the FCC in business, I demand
that the agency take a step backward in
time. I demand that it stop making excus-
es and that it begin enforcing its Amateur
Service rules with the same heavy hand
that it did back in the *50s, *60s, and early
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"70s. 1 care little about its poverty excuse,
or any other excuse its bureaucrats will
come up with. If the agency refuses to do
the job for which it was chartered, then
maybe it is time to replace the agency—
and those in it—with an organization and
staff that will.

My solution to the decay in ham radio
is very simple: If a ham breaks a rule and
the FCC is provided with proof that the
offense occurred, then it must send out a
“pink slip” ordering that ham off the air
for 30 days, even for the most minor
offense. If the problem continues, then
order that ham to be retested under the
VEC system on all elements previously
passed. In the most egregious cases, |
advocate license suspension for term. In
other words, if you have a chronic offend-
er who has not learned his or her lesson
in getting a 30-day suspension and/or a
retest, then take that person off the air so
that the rest of us law-abiding citizens can
enjoy ham radio.

A Legal Alternative

If the FCC continues to refuse to do
the job that we the people of the United
States have, through Congress, directed
that it do, then we the people have an
alternative. We can file a lawsuit of our
own, one that seeks an injunction to
force the FCC to strictly enforce all of
its rules, in all services, as written, with-
out interpretation.

Ifthe FCC s pulled into court, it should
be compelled to show cause as to:

1. Why the Commission does not
enforce its regulations equally among all
services;

2. Why the Commission abrogates its
responsibilities as defined by Congress in
the Communications Act of 1934 and
subsequentamendments (this, by encour-
aging volunteer license examination, fre-
quency coordination and self-policing,
yet making no “official” designations of
such organizations nor shielding volun-
teers from litigation stemming from their

decisions. Could it be that the Commis-
sion does not really have the authority to
do so? Yes, Congress has recently pro-
vided volunteers to federal service with
some limited immunity from frivolous
litigation if a volunteer is a part of a rec-
ognized public service group such as
ARRL, but there is still no protection for
the individual providing volunteer ser-
vices on his/her own.);

3. Why, with a sudden influx of funds
from amateur license fees (for vanity
callsigns), there has been no increase in
the budget for enforcement of amateur
rules; and

4. Whether the FCC’s decades-long
demonstrated inability or unwillingness
to provide uniform enforcement of its
rules renders those rules moot.

Oppose “Political
Correctness”

What I am advocating is that we in ham
radio turn our backs on the “political cor-
rectness” in society and in government,
that we walk away from the concept that
the dysfunctional in society are to be con-
sidered the norm, and from the criticism
of decency as being out of step with
today’s reality. It is this false judgment
that has caused a great part of American
society to be hooked on drugs and living
on handouts. And it is the same fallacy
that has led to the unchecked increase of
on-air filth and acceptance of broadcast
hatred in our ham radio mini society.

I am not willing to accept this contin-
uing decay. I will no longer permit it to
occur at the hands of a small but vocal
number of malcontents who practice their
brand of mental cruelty on the rest of us
under the false guise that their activities
are Constitutionally protected. If the gov-
ernment will not act on our behalf, then
it is up to us to force it to do so. After all,
itis our tax money that makes it possible
for the FCC Commissioners to be chauf-
feured around DC! We also have the
power to take those limousines away. H

The opinions expressed in this column are those of the author and do not necessarily
reflect the views of CQ VHEF or its publisher, CQ Communications, Inc.

If you have an opinion on this issue or another matter of importance to the VHF
ham community, we'd like to hear from you. Well-reasoned, well-written commen-
taries will be considered for our Op-Ed page. If we publish your Op-Ed article, we’ll
give you a complimentary one-year subscription (or extension of your current sub-
scription) to CQ VHEF. Submissions not accepted for the Op-Ed page may also be
considered for Letters to the Editor. CQ VHF reserves the right to edit all submis-
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The ARRL YHF/UHF
Spring Sprints

Lace up your running shoes...it's time once again for the ARRL
Spring Sprinte—rbrief single-band contests to get your competitive

juices flowing!

ere are the rules for the 1998
H ARRL VHEF/UHF Spring Sprints.
Under the new ARRL rules for-
mat, these rules include only what specif-
ically applies to this event. General
ARRL contest rules, and general ARRL
VHF contest rules, apply as well. These
general rules are available on the ARRL
Web site at <http://www.arrl.org>, or in
the ARRL Contest Yearbook.
1. Object: To work as many amateur
stations in as many 2 degrees by 1

degree grid squares as possible, using
authorized amateur frequencies on the
50, 144,222, 432,902, 1296 and 2304
MHz bands.
2. Contest Period:

2.1. The 144 MHz Sprint will be from
7 PM until 11 PM local time on the
Monday that falls on April 10 through 16
(April 13, 1998).

2.2.The 222 MHz Sprint will be from
7 PM until 11 PM local time on Tuesday
of the following week (April 21, 1998).

amfest Calendar ompaess)

April 25, Annual Hamfest, Sonoma Valley Veterans’ Memorial Building,
Sonoma, CA. Talk-in: 145.35, -600, PL 88.5. For information, contact Darrel,
WD6BOR, at (707) 996-4494. (exams)

April 25, 21st Hamfest, Graham Arena East Olmsted County Fairgrounds,
Rochester, MIN. For information, contact NOHZN, 4552 5th Street NW, Rochester,
MN 55901; (507) 285-6522; e-mail: <nghzn@aol.com>; WWW: <http://members.
aol.com/ rarchams>.

April 25, 2nd Annual Hamfest, next to West Greenwich Fire Station, West
Greenwich, RI. Talk-in: 147.165, 145.130, simplex 146.580. For information, con-
tact Bill May (104) 822-0520 or Everet Lovenbury, N1VEZ, (401) 539-1107. (exams)

April 26, 14th Annual Hamfest/ Computer/Electronics Fleamarket, Canfield
Fairgrounds, Canfield, OH. Talk-in: 147.315(+) or 443,225(+) Alt. 145.275(-). For
information, contact Sect. Sharon Spencer, 424 Peffer Street, Niles, OH 44446, (330)
544-3666.

April 26, 36th Annual Hamfest, Moultrie/Douglas County Fairgrounds,
Lovington, IL. Talk-in: 146.055/146.655 and 449.275/444.275. For information,
contact MARK, P.O. Box 91, Lovington, IL. 61973, or call (217) 543-2178 (daytime)
or (217) 873-5287 (evenings).

April 26, Annual Hamfest & State Convention, Nur Temple, New Castle, DE.
Talk-in: 147.225+ or 224.220/R. for information, contact Hal Frantz, KA3TWG, (302)
793-1080; e-mail: <hfrantz@magpage.com>.
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2.3. The 432 MHz Sprint will be from
7 PM until 11 PM local time on
Wednesday of the following week (April
29, 1998).

2.4. The 902 MHz, 1296, and 2304
MHz Sprints will each be on Saturday of
the following week (May 9, 1998).

2.4.1. The 902 MHz, 1296 MHz
Sprint, and 2304 MHz Sprint run from 6
AM until 1 PM local time:

2.4.2. You may operate any five con-
secutive hours during this time period.

2.4.3. These Sprints are separate,
but run concurrently.

2.5. The 50 MHz Sprint will be from
2300%Z Saturday of the following week
until 0300Z Sunday (May 16-17, 1998).

3. Exchange: Grid-square locator (see
April, 1994 OST, page 86).

3.1. Exchange of signal report is
optional.

4. Scoring:

4.1. QSO Points: Count one point for
each complete QSO.

4.2. Multiplier: The total number of
different grid squares worked. Each 2
degrees by 1 degree grid square counts as
one multiplier.

4.3. Final score: Multiply QSO
points by multipliers. Each Sprint is
scored separately.

5. Reporting: Entries must be post-
marked before 30 days after the contests.
No late entries can be accepted. Official
entry forms, available from ARRL HQ in
the ARRL Contest Yearbook, are recom-
mended. The results will be listed in NCJ
(the National Contest Journal.).

6. Other: See rules for All ARRL
Contests and for VHF Contests.

(Courtesy ARRL Contest Branch)
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Packet Radio

radio” is easy and fun. Here are the basics of

what you'll need and how to make contacts.
Watch for other articles in CQ VHF with more
detailed information.

P utting your computer on the air with “packet

Equipment Needs

* A personal computer or data terminal (sometimes
called a “dumb” terminal).

* A ham transceiver, generally a 2-meter (144
MHz) or 70-centimeter (440 MHz) FM rig, mobile
or handheld, and an antenna.

» A Terminal Node Controller (TNC). This is the
translation and housekeeping device that wraps up
your information “packets” to be sent on the radio
and unwraps the packets your radio receives. The
TNC is connected to your computer’s RS-232 (seri-
al) port and to your radio’s mic and speaker jacks.

» Cables to connect the equipment together. A
standard serial cable will usually work for the com-
puter-to-TNC connection (make sure the cable
matches the connectors on both units). But you may
have to make your own TNC-to-radio cable, since
mic connectors vary greatly from rig to rig. Check
the manuals for both the radio and the TNC, then
match up the following:

TNC RIG
Data Out <==> Audio In

Data In <==> Audio Out or
Speaker Jack
Switching <==> Push-to-Talk (PTT)

Ground <==> Ground or shield #*

(** You may need to wire together the ground or
shield terminals for the PTT line and the Audio In line
on the mic connector.)

Getting Ready

Once everything is wired up, you're ready to get
started. Your TNC will turn on in the “command”
mode. This means that anything you type in will be
read as an instruction to the TNC and won't be sent
out on the air. The first command you should type in
is MY (space) <your callsign>, then press
<ENTER>. This assures that your callsign is attached
to every packet you send out. Next, type MRPT ON
and press <ENTER>. This command means “moni-
torrepeater” and will allow you to see (on your screen)
the callsigns of not only the sending and receiving sta-
tions, but also of any relaying stations.

Now, begin by listening. Tune around for the dis-
tinctive “BRAAAP” sound of packet signals. You're
most likely to find some on 145.01, 145.03, 145.05,

145.07, and 145.09 MHz. Adjust your receive vol-
ume until you begin to see packets (bits of messages)
appear on your screemn.

Each packet starts with a string of callsigns. The
call of the sending station is first, then any relay sta-
tions, and, finally, the destination station. The call-
sign with a star (*) next to it is the one you’re actu-
ally hearing and is probably close enough for a direct
contact. If it’s a callsign with a dash and a number
after it, or if it’s an ID that doesn’t look like a call-
sign, then it’s probably a network relay station (also
called a “node™) and not a real person at a keyboard.

On the Air

Contacting someone on packet is called “connect-
ing.” You can connect with people either directly or
through a network of relay stations. To make a direct
connection, just type C, a space, the call of the per-
son you want to contact, and then press <ENTER>.
If the link is made, your TNC will print “*** CON-
NECTED TO <CALLSIGN>* on your screen. At
that point, your TNC automatically switches from the
“command” mode to the “converse” mode, and
everything you type will be sent directly to that per-
son until you disconnect. To disconnect when you're
done, return to the Command mode (see your TNC
manual for details) and type D <ENTER>. You will
soon get a “***DISCONNECTED” message.

Connecting through a network requires extra steps,
but this is where the real fun of packet begins. The
most popular type of packet network is called
“TheNet.” You enter by connecting to a local “node.”
Sometimes, nodes have “aliases” in addition to call-
signs. For example, the WA2JVM-2 node in West
Orange, New Jersey, is also known as “WORANG.”

You’d connect by typing C WORANG <ENTER> |

and waiting for a connected message. You can then

connect to anyone else logged onto the node (by =
repeating the connect sequence) or you can connect

to another node (if you type NODES <ENTER>, the

node will send you a list of places it can connect you

to), or to several nodes, and so on from there.

Once you 're connected to WORANG, you can con-
nect to a New York City node with direct satellite links
to London and Los Angeles! (Who says you can’t talk
far on packet?) When you get to the node you want,
you can connect to another station or tell the node to
call CQ for you. When you’re done, type B (for “bye”)
alone on a line and press <ENTER>. You may have
to repeat that for each node in the chain you’ve built,
until you get a ***DISCONNECTED message from
your starting node.

There’s a whole different set of commands once
you log into a packet bulletin board (PBBS) or a DX
“Cluster.” If you get confused, you can often get help
by typing /h <ENTER> or /? <ENTER> Once you
get the basics down, you’ll be able to discover all of
the fun that packet offers. |
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FINDERS

VHF phase sense antennas with
audio and led left right indication.
Use with any FM Xcvr. From $139.95.
DF attenuators also. New elt model!
RADIO ENGINEERS sosssssm—
7969 Engineer Road #102
San Diego, CA 92111 619-565-1319

N % DIRECTION

INSURANCE &=

for
AMATEURS

Insure all your radio and
computer equipment.
(except towers and antennas)

HAMSURE

E Mail:hamsure@ameritech.net
www.ameritech.net/users/hamsure/
hamsure.html
800-988-7702
Available only in 48 contiguous US

Special Club Rates

HAM SHOP

VHF GE RADIOS: Used GE Mastrll Comb.
EX76KKP86C. Thses are 8 channel 100 watt
units in double cases with the PLL exciters.
Units are good conditions but as is, radio w/o
acc. $80, with acc. $150 plus s/h. Call DAVID
(205) 553-3059.

Jgin the LAMBDA AMATEUR RADIO CLUB
(Larc) since 1975, the only open and visible
public service-oriented ham club for gay and

ALUMINUM chassis-cabinet kits, UHF and
VHF antenna parts. K3IWK, 5120 HARMONY
GROVE RD., DOVER, PA 17315-3016.

WANTED: Older model bugs, unusual bugs,
and miniature hand keys. State price, condi-
tion. Dave Ingram, K4TW.J, 4941 Scenic View
Drive, Birmingham, AL 35210

Learn Code by Hypnosis—http:/www.qth.

lesbian hams. Monthly newsletter, HF skeds,
internet listserv and IRC, hamfest meetings,
chapters, DXpeditions. Write LARC, PO Box
56069, Phila., PA 19130-6069 or e-mail:
<LARC@net-guest.com>.

com/cweasy/ or 1-800-425-2552.

Looking for “Looking Ahead?”
Look back—it’s on page 55.
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Something New...

Advertise Your Club or Class Here FOR FREEL!..
...or Your Personal or Commercial Web Site for PRACTICALLY FREE!

Well, you've probably noticed that we haven’t had too many classified ads here
lately...frankly, we've never had too many classifieds (that no-good Internet!). So, starting
with our May issue—next month—we’re going to be trying something new: free listings of
clubs, licensing classes, and exam sessions! Plus, for the staggering sum of $1/month or $10
for a full year, we’ll also offer listings of ham-related personal Web sites (commercial ham-
related Web listings will be $5/month or $50 for a full year).

Here are some guidelines to follow:

* Club listings—First of all, be sure that your ¢lub has some VHF interest. Then, send us
your club name, meeting date/time/location, mailing address, and other contact information
(e.g., phone, fax, e-mail, Web site, repeater frequency). If your club has a specialty, include
it so we know which category to put it in.

» Class listings—If you’ll be running a licensing or upgrading class, let us help you spread
the word. Give us at least three months’ notice (no later than March 1 for the May issue; April
1 for the June issue, etc.), and send us the class location, starting date/time, duration (# of ses-
sions), any costs for students, and contact information (name, address, phone, fax, e-mail,
Web site, etc.). Also include the name of the sponsoring group (if any) and the license class(es)
for which the course will prepare students,

« Exam sessions—Same basic drill as for classes: date, time, location, sponsoring group,
and contact information (same as above); plus fees, which VEC your group is affiliated with,
and whether pre-registration is required/recommended. If your sessions recur on a set sched-
ule (e.g., 2nd Saturday of every month), put that in and we’'ll keep repeating the listing.

= Personal Web site listings—Send us your name, callsign, mailing address (for our files),
URL (Web address), and any ham radio specialties to which your site caters (e.g., weak-sig-
nal, microwaves, etc.). Plus, of course, a check or money order for $1 U.S. for each month in
which you’d like it to appear ($10 for a full year, if you buy the whole year at one time).

» Commercial Web site listings—If your company makes, sells, or fixes anything relat-
ed to VHF/UHF ham radio, list your Web site with us. Our surveys show that the majority
of our readers use manufacturer/dealer Web sites to learn more about your products and
communicate with customer service. Send us your company name, mailing address (for our
files), URL (Web address), and a very brief description of your products or services. Cost
is $5/month or $50 for a full year (if you buy the whole year at one time).

All Web site listings must be accompanied by payment in full in check or money order in
U.S. dollars and mailed to CQ VHF Weblink, Attn: Bernadette Schimmel, 76 N. Broadway,
Hicksville, NY 11801. Credit card orders also accepted by mail, phone (516) 681-2922, or
fax (516) 681-2926. Club, class, and exam listings may be submitted as above, to CQ VHF
Clublink, or by e-mail to CQVHF@aol.com. Be sure to say what it is in the subject line (e.g.,
club listing).
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One tough little dual bander!

Features

« Auto Ra
System™ (
» Dual Wmh
« Direct FM
+ High Audio Output
+ ADMS-1C Windows™

: keypad with CT CSS enc/dec,
: VRS and pdﬂmglcoded

quelch Manufactured to rigid commercial
‘grade standards, the FT- S0RD is the only
amateur dual band HT to achieve a MIL-
STD 810 rating. Already a winner; the deluxe
keypad makes this stand-out HT even better!
Water-resistant construction uses weather-
proof gaskets to seal major internal compo-
nents dagainst the corrosive action of dust-
and moisture. And, the rugged FT-50RD
-withstands shock and vibration, S0. ll'D:D_W_lt
in with your gear!

Exclusive features set the FT- ‘S(JRD
apart, too. Wide Band Receive includes
76-200 MHz (VHF), 300-540 (UHF),
“and 590-999 MHz*. Dual Watch
checks sub-band activity while receiv-
ing on another frequency, then when a

i ﬂﬁlgnal is detected. Shifts operation to

™

“You notice how loud this HT's audio is?"

E

iy

“Yeah, it's Mil Spec tough like a commercial HT.”

—

T

“Easy to operate, small, great price!”

“Yaesu did it again!"

DUAL -

BAND
_‘IPMa'Ez 20&1}5 3DIMP’|.ch.; 3
i

that frequency. Digital Battery Voltage
displays current operating battery volt-
age. Digital Coded Squelch (DCS)
silently monitors busy channels. Auto
Range Transpond System™ (ARTST™)
uses DCS to allow two radios to track
one another. And, the FT-50RD is
ADMS-1C Windows™ PC program-
ming compatible, too. To round out the
ET-50RD, it has four battery savers, -
and super loud audlo—rcmarkable in
an HT this size.

A reliable companion where ever
you go, the FT-50RP=5"0ne tough little
dual bander with dl] the features you
want!

YAESU

...leading the way FT-10/40R

|_For_t!:re_l'atest Yaesu news; hottest products, visit | Ultra Compact Handhelds

us on the Internet! http/www.yaesu.com | VHF or UHE Similar to FT-50RD
including MIL-STD 810, and other

© 1997 Yaesu USA, 17210 Edwards Road, Cerritos, CA'90703 (562) 404-2700 ' Exchisivn Sellres,
Specmcatluns subject to change without niotice. Specifications guaranteed only within amateurbands: Some accessories and’or opliors —
are standard in certain areas. Check with your local Yaesu dealer for specific details. *Cellular blocked /




new VC-1 Visual Comm

lca'gbr combines

3 ;_ convertna'r CCD c’:amera and LCD
Hattery-‘g@erated unit.

iva cbmp

VC'H1 Visual Communicator

» Ideal for ouidoor SSTV

Until now, for anyone interested in SSTV (slow-scan tele-
vision), portability has not been an option. But thanks to
component miniaturization the VC-H1 is not only small
enough for handheld use but it runs off 4 AA batteries so
you can take it anywhere. This makes it ideal for field
days, special events, disaster communications and even
fishing trips.

b Full compatibility

The VC-H1 can be connected to any transceiver with just
a cable, and it offers full compatibility with all of the stan-
dard SSTV formats. Uploads/downloads are quick and
easy; the images are also sharp and clear.

» All-in-one design

In addition to the detachable 1/4-inch CCD camera, the
VC-H1 features a 1.8-inch color TFT (thin film transistor)-
type display. As well as viewing incoming pictures, you
can review your own prior to transmission. The built-in
microphone & speaker can be used in place of a separate
speaker-microphone for your transceiver.

" Example A: with transceiver & laptop

» Image memory

Up to 10 pictures can be stored in memory. This allows 270,000-pixel CCD

you to compare and pick the best shot to send. You can image sensor
also store incoming pictures and protect them from
unintentional deletion.
» Computer connectivity i 1.8+inch TFT-type
One of the great features of the VC-H1 is the ability color display
to work with a personal computer. Hook it up to the
RS-232C port on your laptop using the optional
connection kit (includes Microsoft® Windows® 95
software) and you can save pictures (in JPEG
format) that you send and receive. You can then Microphone & ——
cut and paste using standard graphics software, or speaker
even superimpose your own text. What's more, you
can actually control the VC-H1 from your computer.
SPECIFICATIONS

360-degree rotatable
camera head
(detachable)

—— Operates on 4 AA
alkaline batteries

» Call sign superimpose
» AF mute
» Auto power-off

Example I!mh‘l handheld transceiver

144/440MHz

FM Dual Bander

* Terminals : Data /O (for transceiver), Video in, Video out, COM
(for computer),DC IN (4.8 - 7.0V) = Dimensions, projections not
included (WxHxD): 2-5/8 x 1-3/8 x 6-3/4 in (62 x 30 x 160 mm)

Specifications are subject to change without notice.
Screen-shot pr'ntuunphs ane 5|mulalmi
Microsoft and Windows are regi of C:

® 6W (VHF), 5.5W (UHF)

® PG programmable

200 memory ch. with
alphanumeric display

© MIL-STD B10E (rain & shock)

# CTCSS tone scan

* DTMF memory : ivisi
(10 ch. up to 16 digits) c‘“m“ﬂ’éﬂiﬁﬁfﬁmﬁf i

. Wide-rangs coverage 1S09001 cemification

1SO 9001
JQA-1205

KENWOOD

Amateur Radio Products Group
98ARD-1717

KENWOOD COMMUNICATIONS CORPORATION

AMATEUR RADIO PRODUCTS GROUP

P.O. Box 22745, 2201 E. Dominguez St., Long Beach, CA 90801-5745, U.S.A.

Customer Support/Brochures (310) 639-5300

KENWOOD ELECTRONICS CANADA INC.

Kenwood News & Products
hitp:/fwww.kenwood.net

6070 Kestrel Road, Mississauga, Ontario, Canada L5T 158
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